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SPECIMENS  FROM  WHITWORTil  STEEL  JACKET 


FOR 


1.0-INOI-I  STEEL  B.  L.  RTFLE  NO.  1. 


993 

n.  Ex.  31 C3 


l^t^CAlU   ir  . 


JO  'Sieel  IB.X.  Ite/?&  ^TTo.J^. 


H  Ex   S^ ./ .. 49  2 


I  TESTS  OP  lEON,   STEEL,    AND   OTHEB   MiTERIAl 

■^'•Ws  PEOM  WUIIWOSTH  STEEL  JACKET  EOB  10 1 
B.  L.  BIELE  Va.  I. 

'-'-raoaaJ  area,  .25  sqnare  inch. 


Vtr  iDcli. 

PennnncDt 

Hi. 

Ken 

/ncft. 

1. 

0. 

0. 
0. 

/•-' 

iDltikI  low] 

OMIM 

oooa» 

WH)3M 

OOOOUB 
DlMKiSl 

ui«m 

WHIM) 
000133 

B002W 
II0H33 

KNKtn  , 
DOOtiM 

sz 

OMTiM 
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TESTS   OP    IRON,    STEEL,    AND    OTHER    MATERIALS. 


No.  2G53. 

Marks,  ^nxio 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  londfl. 


Total. 


Poundii. 

2fi0 

1.  250 

2,500 

3,750 

5,000 

6;2»0 

7.500 

8,750 

0.000 

9.250 

9.500 

0,750 

10,080 

10.250 

10,  noo 

10, 750 
11,000 
11,250 
11.500 
11.  7.50 
12,000 
12, 250 
12, 500 
12,750 
13,UflO 
13,250 
13,500 
13,  750 
14,000 
14. 250 
14.500 
14, 750 
1.5.000 
15.500 
16, 000 
10.  500 
•  17,  0»0 
17,  .500 
]H.  0<)0 
]H,5(H) 
1»,  UOO 
19,  500 
20. 000 
20,500 
21.Q00 
21,500 
22.000 
^2,500 
22, 810 


Per  Bqnaro 
inch. 


PoimdM. 
him 
5,000 
10,000 
16.000 
20,000 
25,000 
30,000 
35,000 
30,000 
37,000 
38,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48.  UOO 
49.000 
50,000 
61,000 
52.000 
58,000 
54.000 
55,000 
66,QpO 
57.000 
58.000 
59.000 
80,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.000 
80,000 
M2.000 
84,000 
86,000 
88,000 
90,000 
91,240 


RIonpktion 
per  inch. 


Inch. 
0. 

.000167 
.000400 
.000600 
.000767 
.000067 
.001167 
.001333 
.001367 
.001400 
.001433 
.001467 
.  0015.13 
. 001567 
.001667 
.  001733 
.001767 
.001833 
.001967 
.002033 
.002133 
.002233 
.002433 
.002633 
.003000 
.003083 
.004433 
.005332 
.006400 
.007400 
.008400 
.000433 
.010667 
.012733 
.014900 
.  017067 
.019400 
. 021733 
.024833 
.027667 
.0300 
.0333 
.0367 
.0400 
.0467 
.0533 
.0667 
.0767 
.1067 


HiiccoHHivn 

nlon^ratkin 

I)or  inch. 


Inch. 
0. 

.000167 
.000233 
.000200 
.000167 
.000200 
.000200 
.000166 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000100 
.000066 
.000034 
.000066 
.000134 
.000066 
.000100 
.000100 
.000200 
.000200 
.000367 
.000633 
.000800 
.000900 
.001067 
.001000 
.001000 
.001033 
.001234 
.002066 
.002167 
. 002167 
.  002333 
.002333 
.  003100 
.002834 
.002338 
.0033 
.0034 
.0033 
.0067 
.0006 
.0034 
.0100 
.0300 


Pormanpnt 

Snccfiwlvc 
pi'.nnanciit. 

HOi.. 

Inch. 
0. 

UcmarkH. 

Ineh. 
0. 
0. 
0. 
0, 
0. 
0. 
0. 

1 
1 

TnillnlloAcl. 
Rliiniic  limit. 

1 

.000700 

.000700 

Tenailc  atrongth. 

Oeneral  summary. 

Tonsile  strength  per  aqnare  inch  of  original  section ponnda . .      01. 240 

Klaatic  limit  per  sqnare  inch  of  original  aoction  (approximate) do. . .      45, 000 

Klongation  per  inch  after  mptaro inch..      0. 1800 

Elongation  per  inch  nnderatrain  at  ola«ttio  limit do...     .0018.13 

Ilndiiction  in  diameter  at  point  of  nipturo      do...         .  154 

Iteduction  in  area  after  riiptnre,  P"r  ^HJutmnif  original  aection 47.2 

Pnaitioki  of  rnpture ^"     ".65  from  neck 

Oharar-terof  broken  anrfaco ••..--• gjll^y 

ElongaUon  of  inch  aectioua "'*'''\ *- "•!*.  "-SO*,  ".10 
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TESTS   OF   IKON,    STEEL,    AND    OTllEtt    MATEEIALS. 


9U< 


If  arts,  jJ^K'jJ 
Diameter,  ''.5G4. 
Sectional  area,  .25  square  inch. 


/■ 


JLpplied  loads. 


Per(»quaro 
inclj. 


T,  500 

7,  T50 

8,  OUO 

8,500 
8,750 

9,  OUO 

i»,  54M> 
9,  750 

lO.OUO 

10,  ^ao 

10.  5U0 

10.750 

11,000 

11,250 

11.500 

11.750      , 

12,000     / 

12,250 

12,500 

13,000 

13,300 

14,000 

14.500 

15,000 

15,500 

16.000 

16,500 

17,000 

17,500 

IM,0OO 

JS,SO0 

19,000 

19.500 

20,000 

20,500 

21,000 

21.300 


/ 


! 


J'aunds. 

1,000 

5,  000 

JO,  000 

15,000 

20,000 

2CsOOO 

30.000 

Sl.OOO 

3:2,000 

33.  OOO 

34,O0O 

35,  OOO 

38.  OOO 

37.  OOO 

3X,  OOO 

39.  €K>0 

40.  OOO 

41.  OO^i 
.42,  OOO 

43,  OOO 

44,  OOO 

45,  €HtO 
40,  iHiO 
47,  0€W 
4S,  OOO 
49,  (MKI 
CO,  OOO 

52,  OOO 
54i,  OOO 
56.  OOO 

53,  OOO 
OO.  OOO 
62,  OOO 
04,  OOO 
66,  OOO 
6«,  OOO 
TO,  OOO 

•ri,  OOO 

•74,  OOO 
•76,  OOO 
7H,  OOO 
WO,  OOO 

>*:»,  OOO 

B4,  OOO 
8&.  440 


Elon^atiou 
per  inch. 


hwK 

Inch, 

0. 

0. 

.000200 

.000200 

.000400 

.000200 

.000567 

.000167 

.000700 

.000133 

.000900 

.000200 

.001067 

.000167 

.001133 

.000066 

.001167 

.000034 

.001200 

.0000:{3 

.001267 

.000067 

.  OOiriOO 

.000233 

.001600 

.000100 

.001700 

.000100 

.001800 

.000100 

.002000 

.000200 

.002383 

.000333 

.002667 

.000334 

.003367 

.000700 

.004067 

.000700 

.0M7B3 

.000666 

.005367 

.000634 

'.006167 

.000800 

.007067 

.000900 

.  008167 

.001100 

.009067 

.000900 

.009833 

.000766 

.011500 

.001667 

.013667 

.  002167 

.016400 

. 001733 

.017500 

.002100 

.019700 

.002200 

.022333 

.002633 

.025000 

.002667 

.027667 

.  002667 

.030667 

.003000 

.034067 

.003400 

.038333 

.004266 

.0433 

.004867 

.O.'WO 

.0067 

.0567 

.0069 

.0633 

.0066 

.0700 

.0067 

.0933 

.0283 

.1367 

.0434 

SuooesHive 

oloof^tioii 

p«r  luch. 


PurmauDiit 
mil. 

SlICCOHHIVU  ' 

imriiiuiit'iit 

1 

Inch, 
0. 

.000033 
.oooqp3 
.000033 
.000033 
.000067 
.000067 

Iwk. 
0. 

.000033 
0. 
0. 
0. 

.000031 
0. 

.000267 

.OOO'JOO 

s 

Ivoiiiaik.s. 


Iui(UiI  ItKul. 


lfihu»lic  lituit. 


TuuhUu  strcD^th. 


Getieral  summary. 

^     «u«  MtreiTifrtU  i>o»'  a<l«a«^  >»ch  of  ori);iiuil  Hoctioii pouiuln. .      i*.'),  44C 

^-T^Tti^  limit  v«r  »*iu»r«  inch  of  original  Hoctiou do  ..      34.001 

vi't^^liuottTDoriiieU  a-f tor  rupture iucL..      0.  Hm;7 

w\  «^Uon  S«r  ii»oU  uwler  Htraiu  Ht  oliwtic  limit do  ..     .OW^iil 

^i^^Sn»i^'^A\si»tv^vXv>r'AX\MUiX.oirMvUivxi do...         .101 

^^uotion  ill  area  »ftor  ruptans,  pvr  cuutuiu  oforif^iual  Hvctiou 33  £ 

V«Uion  of  ruptaro -  I".50  fnun  iioik 

oi^*>^iAr  of  broVen  Hurface granular;  dull  occonlru5  H|Mit 

Blowtiou  of  mcU  nectiona ".U.  "  2(i  ,     111 
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TESTS   OF   IROK,    STEEL,    AND    OTHER   MATERIALS. 


No.  2G53. 

Marks, ';j,?,'g 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  londa. 


Total. 


250 
1.  ^fiO 
2,500 
3,750 
5,000 
6;  250 
7.600 
8.750 
0,000 
9.250 
0,500 
0,750 
10,000 

10,  250 
10, 500 
10, 750 
11,000 
11,250 

11.  500 
11.  750 
12.000 
1-2, 250 
12,500 
12,750 
13,  000 
13,250 
13.  500 

13,  750 
14.000 

14.  256 
14.  500 

14,  750 

15.  000 

15.  500 
10,  000 

16,  500 
•  17,0110 

17,500 

18,  04»0 
IH,  5<H) 
19,000 

19,  TiOO 

20.  000 
20,500 

21.  OOU 
21,600 
22.000 
^2,600 
22, 810 


Porftqnaro 
inch. 


Powfidi. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49, 000 
50,000 
61,000 
52,000 
58,000 
64,000 
66,000 
66,(K)0 
67,000 
58.000 
69,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
78,  000 
78.000 
80.000 
K2,000 
81,000 
86,000 
88,000 
90,000 
91,240 


Eionpktion 
per  inch. 


Inch. 
0. 

.  000167 
.000400 
.000600 
.000707 
.000967 
.001167 
.001338 
.001367 
.  001400 
.001433 
.001467 
.  001.Vt3 
.001667 
.001667 
.  001733 
.  001767 
.001833 
.001967 
.  002033 
.002133 
.002S33 
.002433 
.002633 
.003000 
.003083 
.004433 
.005332 
.006400 
.007400 
.008400 
.009433 
.010667 
.012733 
.014900 
.  017067 
.019400 
. 021733 
.024833 
.027667 
.0300 
.0338 
.0367 
.0400 
.0467 
.0633 
.0667 
.0767 
.1067 


8iicc«HRlvn 

don^atmn 

per  in  nil. 


Inch. 

.000167 

.000233 

.000200 

.000167 

.000200 

.000200 

.000166 

.000034 

.000033 

.000033 

.  000034 

.000066 

.000034 

.000100 

.000066 

.000034 

.000066 

.000134 

.000066 

.000100 

.000100 

.000200 

.000200 

.000367 

.000633 

.000800 

.000900 

.001067 

.001000 

.001000 

.001033 

.001234 

.002066 

.002167 

.  002167 

.002333 

.002333 

.  003100 

.002834 

.002333 

.0033 

.0034 

.0033 

.0067 

.0066 

.0034 

.0100 

.0300 


1 
Pormanpnt 

BO.t. 

Sncceiwlvo 
pnrm.'inc'ni. 

Inch. 

0. 

KoniarkH. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Tnilinllond. 
Elnntic  limit. 

1 

.000700 

.000700 

1 

Toniiilo  Btrenirtta. 

General  summary. 

Tonsile  strongth  per  Rqnare  inch'of  oricinal  sootion pounds . .      01, 240 

Elaatln limit  per sqaareiooh  of  orif^inalfMsction  (approximate) do...      4.'),  000 

Klon^ation  per  inch  after  mptare incli . .      0. 1800 

Elonf^tion  per  inch  under  strain  atoIantiG  limit do...     .001833 

ICmliiction  in  diameter  at  point  of  rupture do...         .  154 

Itofluction  in  area  after  rnptnre,  per  <Hmtnjn  of  orifrinal  nection 47. 2 

}*oftitiOki  of  rnpture ".65  from  neck 

Character  of  broken  Hurface. *""    silky 

Elongation  of  jnoh  sections ••-..'• -^ _ „  j^  ".dO*,  ".10 


TEiSTS   OF   IKON,    STEEL,    AND    OTilEU    MArERIALS.  9!)7 

Marks,  i%«'jj 

Diameter,  ''.5G4. 

SeetioQal  area,  .2o  square  iuch. 


Applied  loads. 


Pounds. 

250 

t,2S0 

2,500 

3,750 

&,000 

6.250 

7.500 

7,750 

8,000 

8.250 

8.500 

8.750 

9.000 

9, 250 

9,500 

9,750 

10,000 

10.250 

10.500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,500 

13.000 

13.500 

14.0U0 

14.500 

15,000 

15.500 

16,UO0 

16,500 

17,000 

17.500 

IK,  000 

18,500 

19.000 

19.500 

20,000 

20.500 

21,000 

21,360 


Per  fiquaro 
incli. 


Poundt. 
.1,000 
5,000 
10,000 
15,000 
20.000 
26,000 
30,000 
31.000 
32,000 
33,000 
34.000 
35,000 
36.000 
37,000 
3H,000 
39,000 
40,000 
41,00<) 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
H2,000 
81.000 
85,440 


Elongation 
por  inch. 

Saooeanive 

oloo|;atiou 

per  inch. 

rerniaueut 

SutM-t^tMivv 
permanent 

ItuJi.       1 
0. 

.000033 
0. 
0. 
0. 

.(K>0034 
0. 

htcK 
0. 

.000200 
.000400 
.000567 
.000700 
.000900 
.001067 
.001133 

Inch. 
0. 

.000200 
.000200 
.000167 
.000133 
.000200 
.000167 
.000066 
.000034 
.000033 
.000067 
.000233 
.000100 
.000100 
.000100 
.000200 
.000333 
.000334 
.000700 
.000700 
.000666 
.000634 
.000800 
.000900 
.001100 
.000900 
.000766 
.001667 
.002167 
.001733 
. 002100 
.002200 
.002633 
.002667 
.002667 
.003000 
.003400 
.004266 
.004967 
.0067 
.0067 
.0066 
.0067 
.0233 
.0434 

Itteh, 

a 

.000033 
.000(133 
.000033 
.000033 
.000067 
.000067 

.001167 

.001200 

.001267 

.001500 
.001600 

.000267 

.  OOO'JOO 

.  001700 

.001800 

.002000 

.002333 

.002667 

.003367 

.004067 

.0047B3 

.006367 

'.006167 

• 

.007067 

.008167 

.009067 

.009833 

.011500 

.013667 

.015400 

.017500 

.019700 

.022333 

.025000 

.027067 

.030667 

.034067 

.038333 

.0433 

.O^iOO 

.0567 

.oesKi 

.0700 

.0933 

.1367 

Uoiuaiku. 


luilial  load. 


UliMiiv  Unfit. 


Tuuuilu  tttrun^th. 


Gaieral  summary, 

.TeiiAile  dtrenf^th  iior  sqnaro  inch  of  original  Moctiuu pountU. .      85, 440 

EI«Mtic  limit  p«r  Hquure  inch  of  orij^inal  suction do  ..      31.  UOO 

Klon Jetton  per  inch  after  niptitro inch..      0.  1ih»7 

Rlonjsation  per  iuch  under  Mti'ain  at  ehiHtic  limit do  . .     .  O01.:o7 

Ki.Mluctiou  in  diametnr  at  point  of  rupture do...  .  lOl 

BoilueHon  in  area  after  ruptaru,  por  centum  of  orif;iuul  Hectiou 33  5 

PoHition  of  ruptoro T'.OO  fitun  neck 

Character  of  brokeu  sarface granular ;  dull  eccsentric-  H|»«»t 

£louf^tion  of  inch  tKxstiona ".12,  ".20*,  ".lli 
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TESTS   OP   IBON,    STEEL,    AND    OTHEK   MATERIALS, 


No.  2655. 
Marks,  i'l^ 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

EloDsaticn 
per  mch. 

SaocoBsive 

elongation 

por  inch. 

Permanent 
set 

Suooessire 

permanent 

set. 

Hemarks. 

Total 

Persaaare 
inch. 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14, 000 

14,500 

15, 000 

15,500 

16,000 

16,600 

17,000 

17,500 

18.000 

18.500 

19.000 

10.500 

20,000 

20,  500 

21, 000 

21, 010 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32.000 
83,000 
34,000 
85.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50.000 
52,000 
54.000 
50,000 
58.000 
60,000 
62,000 
04,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
.       80,  OUO 
H2. 000 
84.000 
84,040 

Ineh. 
0. 

.000200 
.000400 
.000600 
.000767 
.000900 
.001200 
.001267 
.001367 
.001433 
.001667 
.001800 
.002033 
.002333 
.002767 
.003167 
.003833 
.004300 
.  005167 
.005833 
.006667 
.007333 
.008200 
.009100 
.010000 
.010833 
. 011733 
. 013733 
. 015567 
.  017867 
.020000 
.022500 
.025167 
.028000 
.031067 
.034667 
.  0*)8333 
.0433 
.0500 
.0567 
.0633 
.  0733 
.09:{3 

.  13:« 

.1433 

Ineh. 
0. 

.000200 
.000200 
.000200 
.000167 
.000133 
.000300 
.000067 
.000100 
.000066 
.0002:i4 
.000133 
.000233 
.000300 
.000434 
.000400 
.000666 
.000667 
.000067 
.000666 
.000834 
.000666 
.000867 
.000900 
.000900 
.000833 
.000900 
.002000 
.001834 
.002300 
.  002133 
.002500 
.002667 
.002833 
.003067 
.003600 
.0a3666 
.004967 
.0067 
.0067 
.0066 
.0100 
.0200 
.0400 
.0100 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

.000167 

Inch. 
0. 

Tnitial  load. 
Elastic  limit. 

.000167 

.000600 

.000433 

Tensile  strength . 

1 

General  summary. 

Tensile  strength  per  sqnare  inch  of  orijrinal  mrction pounds..      84,  040 

RliMtic  limit  per  squaro  inch  of  originul  t»t'ctiun do. . .      30,'  000 

Klungation  per  inch  alt4>r  rupture inch'.!      0,  lllOO 

K]on<;ation  per  inch  under  hi  rain  at  rlasl  io  limit '. . . .  do . .'.    .  0U12UJ 

KiMluctiou  in  diameter  at  ]M)intof  rupture «lo...  .104 

Jtednr.tion  in  area  after  rupture,  per  centum  of  original  section 33. 5 

lN»siti4>nof  rupture  J  inch  from  neck 

Character  of  hrolcen  surface granular;  dull  spot  at  circumfensnce 

Elongation  of  inch  sections ".14,  ".15,  ".28* 


TESTS   OF    IRON,    STEEL,    AND    OTHEE   MATERIALS. 


999 


No.  2656. 

J^is^metevj  '^564. 
S&ctionsd  area,  .25  square  iucb. 


./Lpplied  loada. 


XofAl. 


/ 


» 


I.  2r.O 
*A5UO 

3, 7ao 

5,000 
6,250 
7.500 
7.750 
8,000 
8,250 
8,500 
8.750 
9.000 
0.250 
6.500 
9, 750 
10,000 
10, 2:>o 
10,500 
10.750 
11.WHI 
11,250 
11,500 
11,750 
i    12.000 
12.250 
12,500 
13,000 
1:1.500 
U.OOO 
14,500 
15,000 
15,500 
l«.00O 
16. 500 
17.00D 
17,500 
18,000 
18.  500 
l«,00O 
19.500 
20,000 
20,500 
21,000 
21,500 
21.780 


J,  (H>0 

5v  CM>0 

10,  OiMi 

1£»,  C»00 

20,  <KM> 

2fi,  000 

30,  1MK> 

31,  CMM) 
31S,  CIOO 
33,  000 
3-4,  OCM> 
33,  0C>0 
3*i,  000 
3-7,  000 

38,  CMK> 

39,  000 

40,  000 

-*•>,  000 
•43.  €MK> 
4  ft.  000 
4&,  000 
46,000 
^1,  000 
48,  000 
49,000 

&0,  000 

&2,  0<K> 
54,  000 
56,  000 
&B.  000 
60.000 

ci:s,  000 

64,000 

€16,000 

6B.O00 

70,000 

■72,000 

74,000 

70,000 

78,000 

80.000 

82,000 

84,000 

86,000 

87,120 


Bloogatioii 
por  luch. 


Jtvch. 
0. 
.000133 
.0002:{3 
.000333 
.000467 
.<I00633 
.000800 
.000833 
.000867 
.000967 
.001033 
.001100 
.001167 
.  001267 
.001400 
.001533 
.001700 
.001900 
.002100 
.002433 
.002967 
.003433 
.004067 
.004833 
.006667 
.006433 
.007400 
.009333 
.011000 
.013000 
.015000 
.017167 
.019667 
.021700 
.024500 
.027333 
.030000 
.033333 
.0400 
.0467 
.0533 
.0600 
.0667 
.0732 
.0900 
.1233 


SucceaHive 

cloiifFation 

per  luch. 


Inch, 
0. 

.000133 
.000100 
.000100 
.000134 
.000166 
.000167 
.000033 
.000034 
.009100 
.000066 
.000007 
.000067 
.000100 
.  000133 
.000133 
.000107 
.000200 
.  000200 
.  000333 
.0005M 
.000466 
.000634 
.000766 
.000834 
.000760 
.000967 
.001933 
.001667 
.002000 
.002000 
.002167 
.002500 
.002033 
.002800 
.002838 
.002667 
.003333 
.006667 
.0067 
.0066 
.0067 
.0067 
.0066 
.0167 
.033S 


PermwieDt 
But. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


000067 


000467 


Suco«8Hivn 

periiiauent 

sot. 


Inch. 


0. 


000067 


000400 


ICetnarks 


Initial  load. 


EluHtic  limit. 


Teuttile  atreugth. 


General  summary, 

Tenwile  fttrenjrtli  i>«r  winaro  inch  of  orijfinal  section pounds..      V7, 120 

BlaaUo  limit  per  Maaro  inch  of  original  section do...      36,000 

Kloneation  p«r  inch  after  rupture iiicli..      0.1333 

Rlonsation  per  inch  under  strain  atehwtio  limit do...    .001167 

Kednction  iti  diameter  at  point  of  rupture do...  .054 

Redaction  in  area  after  rupture,  per  centum  of  original  section 18.3 

Pmsition  of  mptare ".15  fromneclc 

Character  of  broken  snrSeMse granular^  dull  eccentric  spot 

Klongationof  inch  aeoilons ".08,  ".11,  ".21* 


lOUO       TESTS   OF   IKON,    STEEL,    AND   UTUEK   MATERIALS. 

No.   G87. 

Marks,  ^^^f^f 

Length,  5"!o07 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


A  p  pile 

ToUl. 

Puundti. 

rm 

2. 5t)0 

5.000 

7,500 

10,000 

12.  500 

15.000 

17,500 

20.000 

22,  f>0« 

1'6. 000 

25,  500 

20. 000 

•J8.  500 

27, 000 

27,  500 

2«,  000 

2K,  500 

20,  (KM) 

29,500 

30,000 

30,500 

31.000 

31.500 

32,000 

32,500 

33,000 

33.500 

34, 000 

46,  COO 

Pur  Hnuaru 
incti. 


PotindH. 
1,000 
5,  (KM) 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
4%  000 
50,000 
51,000 
52.000 
53,000 
54,000 
55.000 
56,000 
57,000 
5H.000 
59,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
06,000 
67,000 
08,000 
03,200 


Cotiipi-«w- 

tiioii  |»cr 

iiicu. 


Inch, 
0. 
.000100 
.0U0267 
.0U043:i 
.000600 
.000767 
.000033 
.001100 
.001233 
.0013:{3 
.001500 
.001533 
.001567 
.001567 
.001600 
.001033 
. 001633 
.001667 
.001700 
. 001767 
.001833 
.001033 
.002167 
.002400 
.002833 
.003267 
.003033 
.004833 
. 005067 


Siicri'HNivo 

('4>iiipi-eH- 

Hiuij  |K'r 

iiicb. 


Inch. 

0. 
.000100 
.000167 
.000166 
. 000167 
.000167 
.000166 
.000167 
.000133 
.000100 
.000167 
.000033 
.000034 

0. 
.000033 
.000033 

0. 
.OOOWM 
.000033 
.000067 
.000066 
.000100 
.000234 
.000233 
.000433 
.000434 
.  000666 
.000900 
.001134 


I'eniiaiient 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


SiKH-duiive 

llOl'lllliUVUi 


Inch. 


0. 


Kciuarks. 


iDilial  load. 


JSlustic  limit. 


UlUniate  8lrcii/;lh. 


General  summary, 

Klastio  limit  per  square  inch  of  original  eectiou poanilH..        60,000 

Compresttion  per  inch  under  streaa  at  elaaticlimit incli..    0.001833 

Ultimate  Btrength  per  square  inch  of  original  section pounds..       03,200 

Manner  of  failure triple  flexure 


TESTS   OF   IRON,    STEEL,    AND    OTUEU    MATEBIALS.  1001 

No.  CSS. 

Marks,  1?^;  J 

Length,  5".tK)4. 

Diameter,  ''.798. 

Sectional  area,  .50  square  iucb. 


Applied  loads. 


TotaJ. 


Pounds. 
5U0 
2,500 
5,000 
7,500 
10,000 
12.500 
15,000 
17,500 
20,000 
22.500 
23,000 
23,500 
34,000 
24,500 
25,000 
25.500 
20,000 
2S,500 
27,000 
27.500 
28,000 
40,550 


Por  •qiiaro 
inch. 


Pcundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
85^000 
90,000 
35.000 
40,000 
45,000 
46,000 
47,000 
48^000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
81,100 


Comprat»* 

aiuu  per 

inch. 


Jneh. 
0. 

.000100 
.000287 
.000433 
.000633 
.000833 
.001033 
.001200 
.001367 
.001067 
.001733 
.001833 
.001000 
.002033 
.002200 
.002533 
.003100 
.003300 
.003567 
.003733 
.004000 


SuoGcmsivu 

oonipniH- 

aion  per 

iocu. 


Inch. 
0. 

.000100 
.000167 
.000166 
.000200 
.000200 
.000200 
.000167 
.000167 
.000300 
.000066 
.000100 
.000067 
.000ia3 
.000167 
.000333 
.000.%7 
.000200 
.000267 
.000166 
.000267 


Perniniivut 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 


Sii(H;i>.H«iive 

poriimiicul 

s«l. 


RvuiarkH. 


Inch. 


0. 


.000033 


luitiul  loait. 


ISIuHtU'  limit 


Ultiiiiiite  Mtivo;;tU. 


General  sumtnary, 

Biastio  limit  per  sqaarB  inch  of  original  Motion poaiidH..        48,000 

(TomprMsion  per  Inch  under  atrese  at  elastic  limit inch..    0.ou10(NJ 

UUimate  strenKth  per  aqaare  inch  of  original  section pouiidH  81,100 

Manner  of  failure triple  flexure 


002 


TESTS    OF   IRON,  STEEL,  AND   OTHER   MATERULS. 


No.  689. 


marKB,  bt,m 

Length,  5".005. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loadtt. 


Per  Rqaarc 
iucb. 


Pounds. 

pQtmdt. 

5U0 

l.OUO 

2,500 

5,000 

5,000 

10,000 

7,500 

15,000 

10,000 

20. 000 

12,500 

25.900 

15.000 

30,000 

15,  500 

31,000 

10,000 

32.000 

]C,500 

33.000 

17, 000 

31,000 

17,  500 

S.'),  000 

18,000 

36,000 

)8,500 

37, 000 

19.000 

38.000 

19,  f)00 

39,000 

20, 000 

40, 000 

:!0.500 

41,000 

21.000 

42,  000 

38,  IW 

70, 320 

Coiijpnsa- 
aioD  per 

JIlCll. 


Inch. 
0. 

.000067 
.000233 
.000400 
.000600 
.000767 
.001000 
. 0010C7 
.001133 
.001400 
.001633 
.001867 
.OOtilOO 
.002433 
.003000 
.003400 
.004100 
.004567 
.005400 


SacooBsive 

coniprcH- 

Hiou  yvi 

iucii. 


Inch. 
0. 

.000067 
.000166 
.000167 

.oooaoo 

.000167 
.000233 
.000067 
.000066 
.000267 
.000233 
.0002:H 
.  000233 
.000333 
.000567 
.000400 
.000700 
.000467 
.000833 


PeriJianeut 


SiiccpHaiv<* 
permanent 

(M)t. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 


000667 


Inch. 


0. 


.000033 


.000634 


Remarks. 


Initial  load. 


Elastic  limiu 


Ultimate*  strength. 


General  summary. 

^Ilnstic  limit  per  square  inch  of  original  section ponnds..        32.000 

Compression  porinch  under  stress  at  elastic  limit inch..    0.00li:<3 

Ultimate.  stren{;th  per  square  inch  of  original  sootiun pounds..        76.320 

Manner  of  failure triple  flexure 


TESTS    OF    IRON,    STEEL,    AND    OTIIEU    MATERIALS.         1003 

No.  GOO. 

Marks,  ^^^^ 

Length,  5".001. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 


Total. 


POUTUU. 

600 
2,500 
5,000 


•7   r. 


,  500 
lO.OOU 
12,500 
15.000 
17.500 
IK.  000 
IH,  500 
19.000 
19.500 
2U.  000 
20.500 
121,000 
'il,  500 
22,000 
22.500 
23,00n 
40.260 


Per  squaro 
incli. 


Poftndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
30,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46.000 
80,620 


ComproH- 

t»ion  por 

inch. 


Inch. 
0. 
.000067 
.000233 
.000400 
.000367 
.000733 
.000000 
.001067 
.OOllOu 
.001333 
.001567 
.001833 
.  002067 
.  002433 
.002867 
.U03300 
.0038:i3 
.004400 
.005000 


SuoceHMive 

conipreo- 

aton  por 

iiicu. 


Peniiaiieiit 
sot. 


Inch. 

0. 

.000067 
.000166 
.000107 
.000167 
.000106 
. 000167 
.  000167 
. 000033 

*  .  0(Htti33 
.  (N)0234  > 
. 000266  , 
. 000234  < 
.01H)366 
. 000434  < 
. 000433  • 
.  0()05.'t3  I 
. 000567  1 
.OOUUOO 


Inch. 


0. 
0. 
0. 

0. 
0. 
0. 
0. 


I 


Sticcuiwive 
imiaianfiii 

80t. 


Inch. 


Kenjarki*. 


luliial  load. 


Elaalic  liniit. 


Ultimato  strength. 


General  aummarif, 

EUflUcliinit per aqnare  inch  of  orifrinal  soction ponnds..        36,000 

(^mpreiision  per  inch  under  strens  at  (*laHtic  limit. inch..    0.  OOilOO 

(Ultimate  Atren^rth  per  square  inch  of  orij(inaI  suction ponnds..        80,  52U 

Manner  of  failure triplo  Hoxure 

^MMsldc  gravity  (oatside) 7.8635 


1004       TESTS    OF   JUON,    STEEL,    AND    OTHER    MATERIALS. 

No.  GUI. 

Marks,  '^\; 

Length,  5''.007. 

Diameter,  ".798. 

Sectional  area,  .50  miuare  iuch. 


Applied  load». 

Tutal. 

Per  ranaru 

inca. 

• 

PoufuU. 

rounds. 

500 

1,000 

2,500 

5,000 

5.0<H) 

10,000 

7,500 

15,000 

10,000 

20.000 

12,500 

25,000 

15.000 

80,000 

17,500 

35,000 

18,000 

36,000 

\H,!HiO 

37.000 

lO.WK) 

3a.ooo 

19.500 

30,000 

20,  OlM) 

40,000 

20,  fiOO 

41,000 

21,000 

42,000 

21.5<K) 

43,000 

2-',  (KW 

44,000 

2  J,  500 

45,000 

2H,  000 

46,000 

40, 740 

81,480 

Coiiipnw- 
iiioo  por 
'      iucb. 

Inch, 
0. 

.000100 
.00G267 
.00(V433 
.000600 
.000767 
.000033 
.001233 
.001367 
.001567 
.001900 
.002200 
.002533 
.  00.3033 
.003500 
.004067 
.004533 
.005167 
.006200 

SiicoctuiiTu 

ooiiiproi)- 

Miou  per 

inch. 

Inch. 
0. 

.000100 
.000167 
^.000166 
#.000167 
^.000167 
.000160 
.000300 
.000134 
.000200 
.000333 
.000300 
.000333 
.000500 
.000467 
.000567 
.000466 
.000634 
. 001033 

Periuanout 

t»ot. 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
.0110033 
.000133 

SiicccHiiive 

pumiaacut 

tset. 

1 

Inch. 
0. 

.  000033 
.000100 

lU.'UiarkH. 


Initial  liittil. 


Kla»tic  limit. 


Ultimate  atreugth. 


General  summary. 

Elasiic  limit  per  Rquaro  inch  of  orijdual  Koctioii poandii..        35,000 

Com presaion  per  inch  nniloTHtrean  atelaatio  limit    inch..    0.001233 

Ultimate  atren^th  per  square  inch  of  oritsiiial  oection  pounds..       81,480 

Manner  of  failure triple  tiexurn 

8iM)ciflo  gravity  (Inside) 7.8610 


V 


•»     •  \ 


\ 


<    « • 


jO'\yieei:B.Z.Sx^le  'yro.:L. 


H  Ex  j?/.._49  2 


TESTS   OF    IRON,    STEEL,    AND    OTflRR    MATERIALS.         1005 

No.  2047. 

Marks,  12  5;  J 

Diameter,  ".564. 

Sectional  area,  .25  sqnare  inch. 


r 


Applio 

d  loads. 

Por  nnnam 
iDcb. 

Poftndi. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
31,000 
32.  0«)0 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
48,000 
50.000 
52.000 
54,000 
56.000 
68,000 
60,000 
62,000 
64.000 

e6,ooo 

68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80.000 
82,000 

ElonfTAtlon 
per  inch. 

Ineh. 
0. 

.000200 
.000367 
.000533 
.000700 
.000867 
.001033 
.001067 
.  001133 
.001167 
.001200 
.001267 
.001300 
.001367 
.001467 
.002633 
.008000 
.003667 
.004433 
.005133 
.005700 
.006600 
.007367 
.009067 
.011000 
.013000 
.01.5067 
.017500 
.020000 
.022833 
.026000 
.029000 
.032667 
.036fi67 
.6400 
.0500 
.0600 
.0667 
.  0733 
.0907 
.1367 

Siiccowiivo 

oloD);nti(m 

por  inch. 

rcrmftnent 

8iicoeiwiv<o 
pftrmanf'nt. 

Remark  a. 
IntUnl  load. 

Rla.stic  limit. 
ToDBilp  Atrongtb. 

Total. 

PmtndM. 
250 
1,250 
2,500 
3.750 
5,000 
6.250 
7.500 
7,750 
K.000 
8.250 

8,  .500 

9,000 

9,  2.50 
9,500 
9,750 

IO.OOO 

1 
Inch. 

0.                   t 
.000200 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
.000066 
.000034 
.000033 
.000067 
.000033 
.000067 
.000100 
.001006 
.0«HM67 
.000607 
.000766 
.000700 
.000567 
.000900 
.000767 
.001700 
.001033 
.002000 
.002067 
.002433 
.002500 
.002833 
.003167 
.003000 
.003667 
.004000 
.003333 
.0100 
.0100 
.0067 
.0066 
.0234 
.0400 

Ineh. 
0. 
n. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0 
0. 
0. 

Jnrh. 
0. 

......    ...a. 



,     10,250 

1     10. 500 

10,760 
11,000 
11,250 
11,600 
12.000 
12.500 

1 

1 

I...... ...... 

1 

1     13,000 

1     13,600 

14,000 

14,600 
15,000 
15.500 
16,000 
10,  .500 
17.0tlO 
17,500 
IH.OOO 
18.500 
19.000 
10,500 

-io.ooo 

V0.500 

General  summary. 

Ti^nflilo  ntron^h  per  aqnaro  inch  of  original  soction poands..      82,000 

KliMtic  limil per  soaareinch  of  originiu  aoction Jo...      37,000 

Klon^tion  perinoh  aftor  mptaro inch..      0.2000 

Elon<nvtion  p<T  inch  under  Atrain  at  ela.<iMc  limit do. ..    .001367 

Itivliirtinn  in  dtameter  at  point  of  rnptnro do.. .  .164 

Ivi'dncrion  in  area  after  mptare,  por  centnm  of  orif^inal  Hoction 49. 7 

Po-tition  »if  mptnro 1". 26  from  neck 

CMianurtor  of  hmk<^n  anrfiieo nilky 

Blouj^tttion  of  inch  aectiona ".08, "26,  ".26* 


1006  TESTS  OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 


Diameter,  ".5G4. 

Sectional  area,  .25  square  inch. 


No.  2648. 


1 

Applied  loadB. 

Eloneaiion 
per  inch. 

Soccesaive 

elongation 

per  inch. 

Permanent 
set. 

Inch. 
0, 
0. 
0. 
0. 
0. 
0. 

.000033 

Sacc€«8ire 

permanent 

set. 

H^marks. 

ToUl. 

Poundt. 

2.50 

1,250 

2,500 

3,  750 

5, 000 

6,  250 

7,500 

7,760 

8.000 

8.250 

8.500 

8.750 

9.000 

0,  2.'>0 

9. 500 

9. 750 

10,  OOO 

10. 250 

10,  5(H) 

10. 750 

11.000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12.750 

13, 000 

13,500 

14.000 

14,  500 

15,m»o 

1.5,  500 
16.000 

16,  500 

17,  (KM) 
17.500 

18,  000 
18,500 

19,  000 
19,500 
20.000 

20,  .500 
21.000 
21,500 
22.000 
22.500 

Per  Bciuare 
inch. 

PoundM. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36. 000 
37,000 
38^000 
39,000 
40,  0(N) 
41,000 
42, 000 
4.'<,  000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
53,000 
.54,000 
.56,  000 
58,000 
60,  000 
62,000 
64.000 
66,000 
({8.000 
70.  (K)0 
Ti,  000 
74,000 
76, 000 
78, 000 
80,000 
82,  000 
84.000 
86.000 
88.000    , 
90,000    ' 
1 

Inch. 
0. 

.000233 
.000433 
.C00633 
.000800 
.000967 
.001167 
.  001167 
.001200 
. 001233 
.001267 
.001300 
.001333 
.001367 
.  001400 
.  001433 
.001467 
001500 
.  0015.13 
.001600 
.001667 
.001767 
.002100 
.  004133 
.004733 
.005367 
.005067 
.006667 
.067567 
.009267 
.011033 
.012900 
.014833 
.  010900 
.019707 
. 021700 
.024333 
.027233 
.030167 
.034000 
.0367 
.0100 
.0467 
.  0.567 
.0667 
.0767 
.0967 
.1367 

Inch. 

0. 

.000233 
.000200 
.000200 
.000167 
.000167 
.000200 

0. 
.000033 
.000033 
.000034 
.000033 
.0000.33 
.000034 
.  0000;{3 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000100 
.000333 
.002033 
.000600 
.000634 
.000600 
.000700 
.000900 
.001700 
.001766 
.001867 
.00193.3 
. 002067 
.002867 
.001933 
.  002633 
.OO.'OOO 
.0029:U 
.  00.1833 
.0027 
.0033 
.0067 
.0100 
.0100 
.0100 
.  0200 
.0400 

Inch, 
0. 

TniUal  load. 
Elastic  limit 

T<*n8ilo  stren^h. 

""."606033" 

*•*■••*•     ■• 

General  summary. 

Tensile  strength  per  aqnare  inch  of  original  section ponnds..      90  000 

Klastio  limit  per  84i(iare  inch  of  original  nectiuu do  44*  000 

Klongation  perinch  aftorruptnre ] .'.'..'.'.        incli '"      0  1967 

Bluogation  per  inch  under  stniiii  at  oLiMtic  limit ......'.'.'...'..'.'..'.''.'.'. do  001667 

Induction  in  diani»t«r  at  point  of  rupttirn ..'."."."......do."  .  154 

RediictJon  in  area  after  rupture,  por  ctMitum  of  original  se<;ti"oii  *'.'.. 47'  9 

Position  of  rupture "     "/Vyofrom  ne(»k 

Character  of  broken  suifaro ailliy  ;  trace  of  gi-anulation 

Blougationof  inohdoctiouH //sf*  «  ^3  «  jq 


TESTS   OF    IRON,    8TEFX,    AND    OTHER   MATERIALS.        1007 

No.  2G49. 

Marks,  ioR,  I 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  laods. 

— 

EloDffatioo 
per  inch. 

Saooemlve 

elongation 

Total. 

Per  miiAre 
incti. 

per  inch. 

Pa9indM. 

Povnds. 

Tnek. 

Inch. 

2ri0 

1.000 

0. 

0. 

1.  2.-I0 

5,000 

.000100 

.000100 

2.i»00 

10,000 

.000267 

.000167 

3.760 

15,000 

.00M83 

.000166 

3,0()0 

20.000 

.000600 

.000167 

8,250 

25,000 

.000800' 

.000200 

7.500 

30.000 

.001088 

.000233 

7.750 

31,000 

.001067 

.000034 

8.000 

32.000 

.001100 

.000033 

8,^fi0 

33.000 

.001138 

.000033 

8.ri00 

34.000 

.001167 

.000084 

8.750 

35,000 

.001200 

.000033 

ft.  000 

38.000 

.001267 

.000067 

9.250 

37,000 

.001300 

.000033 

9.500 

38,000 

.001367 

.000067 

9.750 

30,000 

.001467 

.000100 

10.000 

40,000 

.000900 

.004483 

10,250 

41,000 

.006333 

.000433 

10.5(10 

42,000 

.0073^3 

.001000 

10,  7;'V0 

43,000 

.008100 

.000767 

11.000 

44,000 

.009000 

.000900 

11.500 

46.000 

.010933 

.001033 

12.000 

48.000 

.012667 

.001734 

12,500 

50,000 

.014933 

.002266 

13,000 

52.000 

.017267 

.002384 

13,500 

51,000 

.010700 

.002433 

14.000 

58,000 

.022267 

.002567 

14.500 

58,000 

.025400 

.003183 

l.'t.OOO 

60.000 

.028367 

.0<)29(r7 

15,500 

62,000 

.032000 

.  OOrUKKI 

]a,ooo 

64,000 

.036o:i:i 

.004033 

18,500 

66.000 

.0400 

.003067 

17,000 

68,000 

.0467 

.0007 

17.500 

70,000 

.0567 

.0100 

lit.OOO 

72,000 

.0667 

.0100 

lH,.'iOO 

74.000 

.0733 

.0066 

19.0110 

76,000 

.0000 

.0107 

19. 500 

78.000 

.1067 

.0167 

211,000 

80.000 

.1467 

.0400 

20.100 

80,400 

.2000 

.05.'t3 

Permanent 
set 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 

Snocoanive 
peniianvDl 

fl<;t. 

Inch. 
0. 

.^•... ...... 

Romarkn. 


Initial  load. 


Mftjitio  limit 


TonRil«  Rfrc'nglh. 


General  tmmmary. 

T«»nsile  fltroni^h  per  eqQare  Inch  of  oHcinal  noction ponnds..      80,400 

Elastic  limit  per  aauare  inch  of  original  wjctiou do, ..      .'{U.UOO 

Klouj^atinn  perinch  aftermptnre iiit-.h..      0.2600 

ElonpUJon  perinch  nnder  Rtrain  at  elaAtic  limit do  ..    .00 1467 

Kcdnc-tion  in  diamf.ter  at  jtnint  of  rupture do...  .  144 

Rf^lnctlon  in  area  after  rupture,  ]ier  (*«>iitimi  of  orii^iiiiil  HtM-tiun 44. 6 

I*o«iiion  of  rnptnre at  oiiddlo  of  Htcm 

fTharacferof  broken  anrfaro silkv;  truci*  uf  graiiiilatioii ;  ojN^m'd  crat^kH  iii  HiirOice  of  Htetn 

Kiongallonof  inch  aeetiooM ".18,  ".42',  ".18 


1006  TESTS  OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.   2648. 

Diameter,  ".504. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elonficatfoii 
per  inch. 

Sacceaaive 

elongation 

per  inch. 

Permanent 
set. 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

Successive 

permanent 

set. 

Remarks. 

TotAl. 

Per  sanare 
inch. 

PountUi. 

2m 

1,250 
2,500 
3,750 
5,000 
6.  2.00 
7,500 
7,750 
8,000 
8,250 
8,500 
8,760 
9,000 
9,250 
9.  500 
9, 7r»o 
10.  000 
10,  250 

10,  .'lOO 
10.750 
11.000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,  IKK) 
13.500 

1 1.  0(10 
14.500 
]5,0<H) 

15,  500 
16.000 

16,  500 

17,  000 
17.500 
18.000 
18.500 
]0,0<N) 
19,500 
20,000 

20,  mo 

21, 000 
21,600 
22,000 
22.500 

Pounda, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34, 000 
35,000 
36,000 
37,000 
38,000 
39, 000 
40, 000 
41,(HH) 
42,000 
43.  000 
44,000 
45,  000 
46,000 
47,000 
48,000 
49, 000 
50,000 
51,000 
52, 000 
.''^.OOO 
56. 000 
58,000 
(to.  000 
62,000 
64,000 
66,  mH) 
68.  000 
70,  (N)0 
72,  (MM) 
74,000 
76, 0(M» 
78,000 
80,000 
82,000 
81,000 
86,000 
88.000 
90.000 

Jneh. 
0. 

.000233 
.000433 
.C00633 
.000800 
.000967 
.001167 
.001167 
.001200 
.001233 
.001267 
.001300 
.001.333 
.001367 
.001400 
. 001433 
.001467 
0015(H) 
.  0015;)3 
.001600 
.001067 
.001767 
.  002100 
.004133 
.001733 
.005367 
.005067 
.006667 
.007567 
.000267 
.011033 
.012900 
.014833 
.016900 
.019767 
.021700 
. 024333 
.027233 
.030167 
. 034000 
.  0367 

.otoo 

.0467 
.  0567 
.0667 
.0767 
.0967 
.1367 

Inch. 

0. 
.000233 
.000200 
.  000200 
.000167 
.  000167 
.000200 

0. 
.000033 
.000033 
.000034 
.000033 
.0000.33 
.000034 
.000033 

.Oooo:» 

.000034 
.000033 
.  0000.33 
.00<I067 
.000067 
.000100 
.000333 
.  002038 
.000000 
.0006:{4 
.000600 
.000700 
.000900 
.001700 
.001766 
.001867 
.00193:{ 
. 002067 
.002867 
.001933 
.  0026:r3 

.  oo.*goo 

.  0020:14 

.003833 

.0027 

.0033 

.0067 

.0100 

.0100 

.0100 

.0200 

.0400 

Inek. 
0. 

TniUal  load. 

......•..••. 

1 

Klastic  limit. 
Tensile  streof^th. 

'".'600033" 

« 

< 

^ 

••■"• 

1 

General  summary. 

Tensile  strength  per  sqnaro  inch  of  ori(;inal  section poands..      00  000 

Klastlolimit  per  H4iiiare  inch  of  orij^inal  section do...      44* 0(H) 

Klon^tion  perinch  afterruptiire \ "I'.inch!!      0.1967 

£lon};»tion  perinch  under  Htrsiiii  at  eloMtic  limit !. II "!!!!.'. do...     .001667 

HtHluction  in  diameter  at  point  of  rupture .'.....'  .'.*.*.*.'."  ."do .'.'.    '     .154 

]io<lnction  in  area  after  rapture,  ptir  centum  of  oriji^inal  section  ."."....*.".*.'.".*.'.".'.'.'."-.'.'.*.*.*.. .      '  47*  2 

Po8ition  of  rupture '''70  from  n»<ok: 

Charactj^rofhroken  surface  aJlky  ;  trace  of  granulation 

Klougationof  inchsoctiouH ".3^  ".IB  'Mo 


TESTS    OF    IRON,    STEEL,    AND   OTHER   MATERIALS.        1007 

No.  2640. 

Marks,  iOH,i 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  leads. 


TotaL 


PonndM. 

1.250 
2,ii00 
3.750 
5,000 
6,  'J.'iO 
7,500 
7,750 
8,000 
8.250 
8,500 
8,750 
9,000 
9.250 
9,500 
9,750 
10,000 
10,2.'iO 
10,500 

10, 7:1© 

11,000 
11,500 
12,000 
12,500 
13,000 
13.500 
14,000 
14.500 
15,000 
15,500 
10.000 
141,500 
17,000 
17,500 
1H.000 
18,500 
19.000 
19.500 
20.000 
20.100 


Per  Miiare 
incn. 


Pounds. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30.000 
31,000 
32.000 
33,000 
34.000 
35.000 
36,000 
37,000 
3H,000 
30,0(N) 
40,000 
41,000 
42.000 
43.000 
44.000 
4«.000 
48,000 
50,000 
.52,000 
51,000 
50,000 
56,000 
00.000 
82,000 
64,000 
00.000 
88,000 
70,000 
72,000 
74.000 
70,000 
78.000 
80.000 
80,400 


EloDffatfon 
per  inch. 


ItkdL 
0. 

.000100 
.000267 
.000483 
.000600 
.000800' 
.001088 
.001067 
.001100 
.001138 
.001167 
.001200 
.001267 
.001300 
.00i:i67 
.001467 
.005000 
.006333 
.0073<« 
.008100 
.009000 
.010983 
.012667 
.014«t3 
.017267 
.019700 
.022267 
.025400 
.028367 
.032000 
.O.V1O33 
.0400 
.0467 
.0567 
.0667 
.0733 
.0000 
.1067 
.1467 
.2000 


Soooemive 

eloD((ation 

per  inch. 


Inch, 
0. 
.000100 
.000167 
.000166 
.000167 
.000200 
.000233 
.00OOJ4 
.000088 
.000038 
.000034 
.000038 
.000067 
.000033 
.000067 
.000100 
.004488 
.000433 
.001000 
.000767 
.000900 
.001033 
.0017B4 
.002266 
.002334 
.002433 
.002667 
.003133 
.002907 

.  oo:ui3:i 
.o(UA:{a 

.00:{967 

.0067 

.0100 

.0100 

.0060 
.0167 
.0167 
.04(10 
.  05.'{3 


Pemiftnent 

ML 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

SnecoAfiive 
pemiaoeDl 

Bet. 

Inch. 
0. 

Remarks. 


Initial  load. 


Flaittir  limit. 


Tt'n8il«  Btrciijvth. 


General  ftummary. 

Tensile  atren^th  per  aqnare  Inch  of  original  flection pounds..      80,400 

RUiitic  limit  per  Hfinare  inch  of  original  Hoctiou du...      :u).  (KM 

Kl»ni;ation  per  inch  after  rapture inch . .      0. 2(KN) 

Klon;:a( ion  per  inch  under  strain  at  elastic  limit do  ..    .001407 

Keductlon  in  diameter  at  point  nfriiptHre do...  .  144 

Reilnction  in  area  after  rnptare,  iter  r<>iitiini  of  ot  i«;in:kl  Hcrtiiin 44. 6 

PoHition  of  rnptnre at  nndd1r>  of  Htcm 

Character  of  broken  snrfare ailkv:  tiuco  of  jj^raiiiihition  ;  uponrd  cnu'.kH  in  Murf  >ir«  of  Rt«Mn 

SiODf^ation  of  inch  sections 'M8,  ".42'.".18 


1008        TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2050. 

Marks,  iS?;i 

Diameter,  '\[i64t. 

Sectional  area,  .25  sqaare  inch. 


Applied  loofU. 

Elongation 
porTnch. 

4 

SneoeaalTe 

elongation 

per  inch. 

Permanont 
act. 

Succeiwivo 

pttriiianiMit 

sot. 

Ileinarliii. 
IniMnl  load. 

Rlnsiic  limit 
Tenaile  atrength. 

Total. 

Per  nnnanx 
iuftii. 

Pound M. 

260 

1,250 

2.600 

3,750 

.5,000 

6,260 

7,600 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,  7.'iO 

10. 000  . 

10,  250 

10,500 

10,760 

11,000 

11,260 

11,600 

12,000 

12,500 

13.000 

13.  500 

14,000 

14,500 

1.5. 000 

15,  .500 

16.000 

10,500 

17.000 

17,500 

1R,0<»0 

18,500 

19.000 

19,500 

20,  (m 

20,200 

Ponnda. 
1.000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
81,000 
32.000 
33.000 
84,000 
36,000 
36.000 
37.000 
38,000 
39,000 
40.000 
41, 000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
60,000 
62,000 
.54.000 
56,000 
68,000 
60,000 
62,  000 
61.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
80.800 

Inch. 
0. 

.000233 
.000467 
.000633 
.0008:13 
.000967 
.001100 
.001167 
.001200 
.001267 
.001300 
.001307 
.001400 
.001467 
.001600 
.001633 
.000600 
.007100 
. 007867 
.008600 
.009307 
.010267 
.011367 
.  0131.38 
.015367 
. 017667 
.020267 
.022800 
.026000 
.029100 
.032900 
.036833 
.0400 
.0467 
.0633 
.0600 
.0700 
.0900 
.1067 
.1.500 
.2167 

Inch, 
0. 

.000233 
.000234 
.000166 
.000200 
.000134 
.000133 
.000067 
.000033 
.000067 
.000033 
.000067 
.000033 
.000067 
.000033 
.0001.<t3 
.004967 
.000500 
.  000767 
.  000733 
.000767 
.000900 
.001100 
.001766 
.002234 
.002300 
.002600 
.002633 
.003200 
.003100 
.003800 
.003933 
.003167 
.0067 
.0066 
.0067 
.0100 
.0200 
.0167 
.0433 
.0667 

Inch. 
0. 
0. 
0. 
0. 
0. 

.oooa.^3 

Inch. 
0. 

.000033 

General  summary, 

T«>n«i1o  strength  per  Bqnare  inch  of  original  section ponnda         80  800 

Klaatio  limit  per  Miuare  inoli  of  originalseotion !V..do    '      38'o*»0 

Klougation  per  inch  atU'r  rupture II!!!II"iDcli!!      0.2700 

Elongation  Jmt  inch  nndor  atrain  at  olaatio  limit ..'.'. .'.'."." '..V.".".* *.".'"'.".  .do. . .     ,  001500 

Uednction  in  dinmotcr  atfioint  of  rnptnre !!."!!!!!! J! J.ill' .do!!".    "     .104 

Rodnction  in  area  after  niptaro,  per  centnm  of  original  nection ... .".".'.'!....". ..." 49. 7 

PoHllinnofniptnre....  ;;/.; !i".8o'from  niM-k 

iHiaractrir  of  broken  aiirfaco silkv 

Elongation  of  inch  aectious ". .". .  .',*.'.*.".".'.".,.".'. '.*. '.-'.".'.*.*.'.".'.'.".'."-'.'.'.".*"'. I's"  ''.43*  "'.20 
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Marks,  Vif 

Diameter,  '^564. 

Sectional  area,  .25  square  inch 


No.  2651. 


Applied  loadA. 


Total 


P9uind§. 

2S0 

1,250 

2,500 

3,750 

6.000 

0.250 

7.500 

7,750 

11^000 

8,250 

8,600 

8.750 

0.000 

9,250 

0.600 

9.750 

10.000 

10,25(» 

10,500 

10,750 

11,000 

11.350 

11.500 

12,000 

12,500 

13.000 

13,500 

14.000 

14.500 

15.000 

15^500 

10,000 

10,500 

17.000 

17,500 

18,000 

18.500 

19,000 

19,500 

20,000 

20,100 


Permaahre 
inch. 


Jfoundt. 
1.000 
5,000 
10,000 
16,000 
20,000 
26.000 
30,000 
31,000 

ri,ooo 

33.000 
34,000 
35,000 
.10,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
48,000 
60,000 
52.000 
64,000 
50^000 
58,000 
00,000 
03,000 
84.000 
60,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
80,400 


Eloafcatlon 
per  inch. 


Inch. 
I. 

.000067 
.000107 
.000300 
.000467 
.000633 
.000867 
.000900 
.000907 
.001033 
.001133 
.001300 
.002667 
.003633 
.004267 
.000033 
.006633 
.000267 
.007100 
.007900 
.008700 
.008000 
.010467 
.012700 
.014733 
.010967 
.019600 
.022000 
.026033 
.038000 
.031607 
.036333 
.0400 
.0483 
.0533 
.0600 
.0700 
.0833 
.1033 
.1333 
.1767 


SnooesMTe 

elongatioD 

per  inch. 


Iftch. 


0. 


.000067 

.000100 

.000133 

.000107 

.000100 

.000234 

.000088 

.000007 

.000066 

.000100 

.000167 

.001807 

.000806 

.000734 

.000706 

.000000 

.000034 

.000833 

.000800 

.000800 

.001200 

.000507 

.002233 

.003083 

.002234 

.002683 

.002500 

.003033 

.002967 

.009067 

.003066 

.004067 

.0033 

.0100 

.0067 

.0100 

.0133 

.0200 

.0900 

.0434 


Permanent 
•et. 


SnoceesiTO 

permanent 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Remarks. 


Inch, 


Initial  load. 


Elastic  Umit. 


Tensile  strength. 


Oeneral  summurjf. 

Tensile  strength  per  sqnnre  inch  of  original  section ponnds..      80,400 

Elaatic  limit  per  square  inch  of  original  section do...      34,000 

Biongataon  per  inch  after  mptnre inch..      0.2267 

Blongatkm  per  inch  under  strain  at  elastic  limit do. . .    .  001 133 

Bednotion  in  dinmeter  at  point  of  rupture do...         .144 

Sedootion  in  area  after  rupcure,  per  centum  of  original  section  44.0 

Position  of  rapture • at  middle  of  stem  ;  obliouu 

Character  of  broken  surface silky 

Slottgation  of  inch  sections MS,  ".39', 'M6 

H.  Ex.  31 64 
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No.  682. 

Marks,S?lJ 

Length,  6".004. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Oomprea- 

aionper 

iocB. 

Saooeastve 
oomprea* 
alonper 

•     inch/ 

PermaneDt 
aet. 

SacoeaaiTe 

permaneut 

aet. 

Remarka. 

Total 

Per  maare 
Incn. 

Poundt, 
500 
2,600 
5,000 
7,500 
10,000 
12,600 
15,000 
15,600 
16,000 
16.500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21.000 
21,600 
22,000 
22,500 
23,000 
23,500 
24.000 
24,500 
35.000 
25,500 
26,000 
26,500 
27,000 
27,500 
40,800 

PoutuU. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
36,000 
87,000 
88.000 
89,000 
40,000 
41,000 
42,000 
48.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
52,000 
63,000 
64,000 
55.000 
81,600 

Iiieh, 

a 

.000100 
.000267 
.000433 
.000600 
.000767 
.000900 
.000933 
.000967 
.001000 
.001033 
.001100 
.001183 
.001167 
.001200 
.001233 
.001838 
.001888 
.001400 
.001500 
.001567 
.001633 
.001767 
.001933 
. 002167 
.002567 
.002867 
.005000 
.006667 
.006167 
.006867 
.00773:1 

Inch. 

0. 

.060100 
.000167 
.000166 
.000167 
.000167 
.000133 
.000083 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000088 
.000033 
.000100 

0. 

.000067 
.000100 
.000067 
.000066 
.000184 
.000166 
.000234 
.000400 
.000300 
.002133 
.000667 
.000»<iO 
.000700 
.000866 

Inch. 
0. 

a 

0. 
u. 

0. 
0. 
0. 

Inch. 

'  0. 

TniUal  load. 

ElaaUo  limit 
Ultimate  atrength. 

Oeneral  summarjf. 

Elaatio limit  per  aqiure  inch  of  orin^nal  aeotion ponnda..     45.000 

Oompreaaion  per  inoh  ander  atreaa  at  elaatic  Umit inch..  0.001638 

Ultimate  atrength  per  sqaare  inoh  of  original  aeotion ponnda..     81,600 

Manner  of  CaUore triple  flemre 
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Marks,  k  tI  o 


No.  683. 


Length,  6".005. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compnm 

sionper 

incb. 

SoooessiTe 

pomprMh 

8kni  per 

inch. 

PermHieot 
set. 

SnooMslve 

penDsnent 

■et. 

Bemvkt. 

TotaL 

Per  mnwe 
iocn. 

Founds. 
500 
2,500 
5.000 
7,500 
10,000 
12,500 
15,000 
15,600 
16.000 
16,600 
17,000 
17.500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,600 
21,000 
21.500 

PmokdA. 
1,000 
5,000 

lo.ouo 

15,000 
20,000 
25,000 
30,000 
31,000 
32«000 
83,000 
34,000 
.    35^U00 
36,000 
37,000 
38^000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
50^000 
66^400 

Inch. 
0. 

.000133 
.000333 
.000500 
.000067 
.000883 
.001000 
.001000 
.001083 
.001083 
.001067 
.001133 
.001167 
.001167 
.001167 
.001233 
.001267 
.001300 
.001800 
.001333 
.001367 
.001433 
.001467 
.001500 
.001833 
.002600 
.003200 
.009667 
.004267 
.004833 
.005333 
.006000 
.006600 

Inch. 

0. 

.000133 
.00C200 
.00U167 
.000167 
.000166 
.000167 

0. 
.000033 

0. 
.000034 
.U00U66 
.U00034 

0. 

0. 
.000006 
.000034 
.000033 

0. 
.000033 
.000034 
.000066 
.000034 
.000033 
.000333 
.000767 
.000600 
.000467 
.000600 
.000666 
.0005(10 
.000667 
.000600 

Inch. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

InlilAllottd. 

ElMtio  limit 
nitimato  strength. 

22,000 
1     28.500 

23,000 
23,500 
24,000 
24,500 
26^000 
25^600 
26^000 
26^500 
27.000 
27.500 
28,000 
43,200 

• 

General  summanf. 

Slastie  Ihnit  per  sqasre  inch  of  original  section pounds..       47,000 

Compresston  per  ineh  ander  stress  at  elastio  limit inch..    6.001500 

Ultlraiite  strength  per  sqoare  inch  of  original  section pounds..       86^400 

of  iUliiie • triple  Jleziire 


1012         TESTS   OF  IBON^  ST££L,  AND   OTHER   MATERIALS. 

No.  684. 

Marks,  »i$ii 

Length,  6".007. 

Diameter,  ".798. 

Sectional  area,  .50  sqaare  inch. 


Applied  loadi. 

Comprea* 

akMiper 

inch. 

SuooeMiTe 

oompree- 

eioi  per 

Inon. 

Permanent 
set. 

SoooeeaiTe 

permanent 

aet. 

Bemarka. 

Total. 

Per  BqaAro 
inon. 

Pwndt. 
500 
2,500 
5,000 
7,600 
10,000 
12,600 
16,000 
17,500 
38.000 
18,600 
19,000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
2:1,500 
24,000 
24,500 
25,000 
36,900 

Pounda. 
1,000 
5,000 
10,000 
1^000 
20.000 
2^000 
80,000 
35,000 
86,000 
37.000 
38,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
73,800 

Inch. 

0. 

.000100 
.000300 
.000467 
.000633 
.000800 
.OOtOOO 
.001300 
.001333 
.001500 
.004500 
.004933 
.005600 
.006100 

•.006667 
.007333 
.008100 
.008833 
.0096.13 
.010367 
.011333 
.012167 
.012967 

Ineh, 
0. 

.000100 
.000200 
.000167 
.000106 
.000167 
.000200 
.000300 
.000038 
.000167 
.003000 
.000433 
.OOO.'W? 
.000600 
.0iM)567 
.  OOO666 
.000767 
.000733 
.000600 
.000734 
.000066 
.000834 
.000800 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000100 

Inch, 
0. 

Initial  load. 

• 

JBlaaUc  limit. 
Ultimate  atrenfth. 

""'."oooioo" 

........... 

General  iummarg, 

Slaaticlimit  per  square  inch  of  original  section pounds..       86,000 

Compression  per  inch  under  stress  at  eiantia  limit ..*... inch. .    0. 001833 

Ultimate  strength  per  square  inch  of  original  section pounds. .       78, 800 

Manner  of  fisilore triple  flexure 
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Marks,  Vi/ 


No.  685. 


Length,  5''.001. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


Applied  iMMls. 

Comprdh- 

•loDper 

inob. 

Sacoeaaive 

oompres- 

■ioa  per 

inch. 

PennaDent 

■et. 

SacoeMive 

permanent 

set 

Boniarks. 

Total. 

Peraqvare 
incin. 

500 

2,500 
5,000 
7.500 
10^000 
12;  500 
15,000 
17,500 

18;  000 

18,500 
19,000 
191500 
20,000 
20.500 
31.000 

21,500 

22.000 
22,500 
23,000 
36^890 

Pottfidt. 
1,000 
5^000 
10.000 
15.000 
20,000 
S5,000 
30,000 
35.000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42.000 

43,000 

44.000 
45^000 
46^000 
71,700 

Inek. 
0. 

.000100 
.000267 
.000467 
.000600 
.000767 
.000033 
.001138 
.001167 

.ooiaoo 

.001233 
.001300 
.001383 
.001367 
.001400 
C   .001500 
i   .006507 
.007107 
.0O7U:i3 
.008867 

Inch. 
0. 

.000100 
.000167 

.ooo-^oo 

.000183 
.000167 
.000166 
.000200 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000100 
.004067 
.001600 
.000706 
.000434 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 
0. 

Initial  load. 

.!.!"iIII!l 

Elastic  limit 

• 

1 

Ultimate  atrengtb. 

Oenerdl  tummary, 

Slaatie  limit  per  aqnare  inch  of  original  aection poanda..       42,000 

CompraaaioB per incli under streaa at elaatlclimit inch..    0.001400 

pitiauteatrengthperaqoareinohof  ortgiaalaection pounds..       71,700 

of  fiaimre triple  flexure 
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No.  G86. 
Marks,  ^W 
Length,  5'\So7. 
Diameter,  ''.798. 
Sectional  area,  .50  sqaare  inch. 


Applied  loada. 

Comprefl* 

flion  per 

inch. 

Snocesflive 

compreii- 

•ion  per 

inch. 

Permanent 
Bet 

Snoc^asive 

permanent 

net. 

fiemarka. 

Total. 

Per  Moare 
inoh. 

PoundM. 
•500 
2,600 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
18,000 
18.500 
10.000 
10,500 
20.000 
90,500 
21.000 
21,500 
22,000 
28,500 
96,000 
86.100 

Pounda. 
1.000 
5,000 
10,000 
15,000 
90,000 
25,000 
80,000 
35^000 
86,000 
37,000 
88,000 
80,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
72,200 

Ineh. 
0. 
.000067 

.000238 
.000400 
.000567 
.000788 
.000800 
.001067 
.001100 
.001183 
.001167 
.001200 
.001238 
.001967 
.001300 
.004067 
'  .004067 
.  00.'«700 
.006000 

Ineh. 
0. 

.000067 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000083 
.000033 
.000034 
.000083 
.000038 
.004IO84 
.000088 
.002767 
.000000 
.000788 
.001200 

Ineh. 
0. 
0. 

a 

0. 
0. 
0. 
.000038 

Ineh. 
0. 

Initial  load. 

• 

Elastio  limit. 
Ultimate  atrengtb. 

**."o66o38* 

______  •■■-•- 

-•»•••-••■•• 

1 

General  summary, 

Elaatio  limit  per  aqaare  inob  of  orif^inal  aeotlon  ponnda..       42,000 

Gompreeaion  per  inch  under  atreaa  at  elaatio  limit incb..    O.OOISuo 

Ultimate  atrengtb  per  8<tnare  inch  of  original  aection pounds..       72,200 

Manner  of  fimare trtple  lleznre 

Spe<»flc  gravity 7.8677 


SPECMENS  FROM  WHITWORTH  STEEL  TRGNNION  HOOP 


FOR 


10-INCH  STEEL  B.  L.  RIFLE  NO.  1. 


1015 


JO  'J^e^cn  Z.mfle-JTo.  3. 


Jrtcrvnzcm^Jfoop . 


H  Ex  s3/.49  2 
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BPSCDCEHS  FSOM  WETTWOBTH  STEBL  TBWHIOV  HOOP  FOB  la 

nrCH  STEEL  B.  L.  BIFLE  VO.  1. 


I 
1 


No.  2746. 

Marks,  "5'J^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  kMids. 


TotAl. 


Pounds. 

250 

1,2«> 

2.500 

3»7S0 

6»000 

6,250 

7.S00 

7.750 

8,000 

8,250 

8.500 

8,750 

9.000 

0.250 

0,500 

0,750 

10.000 

10.250 

10.600 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,500 

13,000 

13,500 

HOOO 

14,500 

15,000 

15,500 

10.000 

10,500 

17.000 

17,500 

18,000 

18,500 

10.000 

19,500 

20,000 

20.500 

20,740 


Per  sqamre 

iDCb. 


Pound*. 
1.000 
5,000 
10,000 
15^000 
20,000 
25,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
38,000 
37,000 
38,000 
39.U00 
40,000 
41.000 
42,000 
43,000 
44,000 
45.U00 
40,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
50,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80^000 
82,000 
82,900 


Elonntion 
pertnch. 


Indi. 
0. 

.000117 
.000283 
.000400 
.000583 
.000783 
.000983 
.001017 
.001050 
.001100 
.001167 
.001200 
.001267 
.001317 
.001883 
.001483 
.001533 
.001633 
.001817 
.002017 
.002267 
.002650 
.003167 
.003700 
.004500 
.005133 
.000167 
.008000 
.010067 
.012500 
.014167 
.016500 
.019000 
.  021417 
.024167 
.0283 
.0317 
.0350 
.0383 
.0450 
.0517 
.0600 
.0750 
.0960 


SoeoeesWe 

elongatioii 

per  incb. 


Inch. 
0. 

.000117 
.000116 
.000167 
.000183 
.000200 
.000200 
.000034 
.000033 
.000050 
.000067 
.000033 
.000067 
.000050 
.000006 
.OOOOaO 
.OOOlUO 
.000100 
.000184 
.000200 
.000250 
.000383 
.000517 
.000633 
.000600 
.000633 
.001034 
.001883 
.002667 
.001833 
.001667 
.002333 
.002500 
.002417 
.002750 
.004133 
.0084 
.0033 
.0033 
.0067 
.0067 
.0083 
.0150 
.0200 


Permoiie&t 

Mt. 


Inch. 


0. 

0. 
0. 
0. 
0. 
0. 

a 


,000060 


SaeoeoalTe 
penuanent 

Bet 


Inch. 


,000050 


Remarks. 


InitUa  load. 


Elastic  limit. 


Tensile  strengtli. 


General  summary. 

Tensile  straDgth  per  square  inch  of  orieinal  section pounds..      ^^ 

Elastic Ifmlt  per  sonare  inch  of  origiDSI section • do...      ^lJSS 

Elongation  per  inen  after  mptore inch..      ^|^ 

Elongation  per  in<ft  under  strain  at  elastic  limit do...     .001433 

Kedoetion  in  diameter  at  point  of  rupture do...  •  IM 

Seduction  in  area  after  rupture,  per  centum  of  origins]  section ^-^ 

Position  ofmptnre }  Inch  from  neck 

Cfaataeterof  broken  surface silky 

Ehmgatiion  of  inch  sections ''.40*,  MS,  ".08,  ".07,  ".06,  ".06 
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No.  2747. 

Marks,  »<>§l5» 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  Inch. 


Applied  loads. 


Total. 


Pound», 

360 

1,260 

2.600 

3,750 

6.000 

0,250 

7,500 

7,750 

8.000 

8,260 

8.600 

8.7J0 

0,000 

0,260 

0,500 

0,760 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.760 

13,000 

13,260 

13,500 

14,000 

14,600 

15.000 

16,500 

10,000 

16.500 

17,000 

17,600 

18,000 

18,500 

10.000 

10,600 

20,000 

20,600 

21,000 

21,300 


Persqnuo 
inoa. 


raundt, 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31.000 
82.000 
33,000 
34,000 
35,000 
36,000 
87.000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46.000 
46,000 
47,000 
48.000 
48,000 
60,000 
61,000 
62,000 
63,000 
64,000 
56,000 
68,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72.000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
86,440 


ElongatioD 
per  moh. 


Inch, 
0. 

.000117 
.000283 
.000450 
.000617 
.000800 
.000088 
.001000 
.001050 
.001083 
.001138 
.001160 
.001217 
.001260 
.001300 
.001333 
.001383 
.001450 
.001500 
.001600 
.0018L7 
.002183 
.002683 
.003167 
.004000 
.004700 
.005833 
.006750 
.007838 
.008800 
.008833 
.011667 
.014060 
.016333 
.018833 
.021333 
.024167 
.0283 
.0317 
.0360 
.0383 
.0450 
.0500 
.0000 
.0683 
.0883 
.1317 


Saooessive 

rtoDgatlon 

per  inch. 


Inch. 
0. 

.000117 
.000166 
.000167 
.000167 
.000183 
.000183 
.000017 
.000050 
.000083 
.000050 
.000017 
.000067 
.000033 
.000050 
.000033 
.000060 
.000067 
.000050 
.000100 
.000217 
.000316 
.000560 
.000484 
.000833 
.000700 
.001133 
.000017 
.001083 
.000067 
.001033 
.001834 
.002383 
.002283 
.002500 
.002600 
.002834 
.004138 
.0084 
.0083 
.0083 
.0067 
.0050 
.0100 
.0083 
.0200 
.0434 


Permaneiit 
■et. 


Jfieft. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000017 


Snooesaive 

permanent 

set. 


Inch. 


0. 


Bemarks. 


Initial  load. 


I  A  •   •    •         m 


.000017 


Elaatic  limit. 


Tenaile  strenii^th. 


General  summarjf. 

Tensile  strength  per  square  inch  of  orixinat  section pounds..     85,440 

BlaaUc  limit  per  sauare  inch  of  originid  seotioB do. . .      42, 000 

Elongation  per  incn  after  ruptare inbh..      0.1738 

Elongation  per  inch  nnder  strain  at  elastic  limit    do...    .001500 

Redaction  in  diameter  at  point  of  mptnre do  ..         .204 

Reduction  in  area  after  mptare,  per  oentnm  of  original  section 50.8 

Position  of  mptnre 2".10ftom  neck 

Character  of  broken  surface silky 

Xloiigtttion of  inohsections ".08, ",42*, M7, 'Ml,  M4,'M1 
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Ka  274& 


Marks,  wf;  5= 

Diameter,  ^'.564. 

Seotioiial  area,  .50  sqaare  inch. 


Applied  loads. 


TotaL 


Pounds. 

350 

1.250 

2.500 

3,7riO 

&,OiiO 

11^260 

7,500 

7,750 

H.0O0 

8^250 

8,500 

8.750 

0,000 

ill  250 

9.500 

0,780 

10.000 

10,250 

1G,S00 

10.750 

11,000 

11,250 

11.500 

11.750 

12.000 

12,250 

12,500 

13,000 

13.500 

14,000 

14,500 

15k  000 

15,500 

18.000 

10.500 

17.500. 

17.500* 

18,000 

18,500 

10^  000 

19.500 

19,880 


Per  Bonare 
iacn. 


Poundt. 
1,000 
6,000 
10.000 
15,000 
20,000 
25.000 
30.000 
31.000 
33.000 
83.0U0 
34,000 
35,000 
38,000 
37.000 
88,000 
39.000 
40.000 
41.000 
42.000 
43.000 
44,000 
45,000 
48,000 
47,000 
48.000 
49.000 
50.000 
68.000 
64.000 
86.000 
68.000 
80.000 
02,000 
84.000 
88,000 
68.000 
70,000 
72.000 
74.000 
70.000 
78,000 
79,520 


SloDgatioii 
per  Inch. 


Inch. 
0. 

.000150 
.000817 
.000488 
.000650 
.000817 
.001050 
.110 1100 
.001187 
.001217 
.001283 
.001338 
.001500 
.001633 
.001833 
.003167 
.002700 
.003183 
.003888 
.064583 
.006417 
.006267 
.007183 
.008267 
.009517 
.010417 
.  011417 
.  013717 
.  016917 
.018583 
.031197 
.024860 
.0288 
.0317 
.0350 
.0383 
.0467 
.0538 
.0617 
.0717 
.0917 
.1367 


SnooettWe 

elongadon 

per  Inch. 


Inch, 
0. 

.000150 
.000167 
.000106 
.000167 
.000167 
.000383 
.000050 
.000067 
.0U0056 
.000066 
.000050 
.000067 
.000138 
.000900 
.000834 
.000688 
.060433 
.000750 
.000700 
.000834 
.000650 
.000916 
.001084 
.001250 
.000900 
.001000 
.002300 
.002200 
.003666 
.002684 
.003088 
.004060 
.0084 
.0038 
.0038 
.0084 
.0066 
.0084 
.0100 
.0300 
.0450 


Permanent 
set 


A^VV^k 


0. 


000063 


000183 


SncceeaiTe 

permanent 

aet. 


IndL 


0. 


000083 


.000100 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  iumnwrjf. 

Tensile  sirenn^h  per  square  inch  of  original  section pounds..      79,620 

Klastic  limit  per  sqaare  inch  of  orlginsl section do...      36,000 

KloDgation  per  inch  after  mptare ....inch..      0. 1833 

K longation  per  inch  nnder  strain  at  elastio  Itoiit do...    .  001333 

KeducUon  in  diameter  »t  point  of  mptnre do...         .194 

Kednction  in  area  after  mptare^  per  oentam  of  origtnal  section 67.0 

Position  of  mptare |  inch  from  neck 

fUmraoter  of  broken  snrfiMse • silky 

Elongatioa  of  inch  sections ".48*, 'M6, 'M5, 'M|,  ".11,  ".U 
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TESTS  OF  IRON,  STEEL,  AND  OTHER  MATERIALS. 

No.  2749. 


Marks,  ^•^^^ 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loftdft. 


Total. 


Poimd$. 

260 

1.250 

2,500 

8,750 

5.000 

0.250 

7.500 

7,780 

8.000 

8,250 

8,500 

8,750 

0,000 

9,250 

0.500 

0,750 

10,000 

10.250 

10,500 

10.750 

11.000 

11,260 

11.5U0 

11,750 

12.000 

12.260 

12.600 

12,750 

13,000 

13.250 

13,500 

13,750 

14,000 

14,500 

15,000 

15,500 

18.000 

16,500 

17,000 

17.500 

18,000 

18.500 

19,000 

19,500 

20,000 

20,500 

20,980 


Per  saoare 
iDoa. 


Pound§. 
1.000 
6,000 
10,000 
15,000 
20,000 
26.000 
80.000 
31.000 
82.000 
33.000 
84,000 
36.000 
80,000 
37.000 
38,000 
80,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45,000 
40.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
56,000 
68,000 
58,000 
00,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
83,920 


Bloneatlon 
per  inob. 


IneiL 
0. 

.000117 
.000288 
.000450 
.000017 
.000788 
.000967 
.001000 
.001083 
.001067 
.001117 
.001167 
.001183 
.001217 
.001267 
.001300 
.001383 
.001867 
.001417 
.001450 
.001660 
.002283 
.008500 
.004188 
.006750 
.007167 
.009750 
.011167 
.011838 
.012167 
.013167 
.014167 
.016-MO 
.017500 
.020000 
.022500 
.025000 
.0283 
.0317 
.0350 
.0383 
.0450 
.0500 
.0567 
.0667 


SaooeMive 

elongation 

per  inch. 


.1267 


0. 

.000117 
.000168 
.000167 
.000167 
.000166 
.000184 
.000083 
.UX)033 
.000034 
.000050 
.000050 
.000016 
.000034 
.000050 
.000038 
.000083 
.000034 
.000050 
.000033 
.000100 
.000683 
.001267 
.000683 
.000567 
.001417 
.002583 
.001417 
.000666 
.000384 
.001000 
.001000 
.001033 
.002300 
.002500 
.002500 
.002500 
.0033 
.0034 
.0033 
.0033 
.0067 
.0050 
.0067 
.0100 
.0166 
.0434 


Permaoent 
■et 


Jneh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


SacoesaSve 

permaneDt 

set. 


Inch, 


Remarks. 


iDiUal  load. 


0. 


Elastic  limit. 


Tensile  strength. 


General  tmnmary. 

Tensile  strength  per  square  ineh  of  original  section • pounds..     88,920 

Blastiolimitpersanare  inch  of  origins!  section do...      48,000 

Elongation  per  inch  after  mptoie Inch..      0.1750 

Elongation  per  inch  noder  strain  at  elastic  limit do...    .001460 

Reduction  in  diameter  at  point  of  mptnre do...         .194 

Reduction  in  area  after  rapture,  per  centum  of  original  section 67.0 

Position  of  rapture 1".90  from  neck 

Character  of  broken  snr£sce silky 

Elongation  of  inch  seotions M8,  ".44*, 'M6, 'Ml, 'MO,  ".12 


STEEL  SPECIMENS  FROM  HOOPS 


FOR 


10-INCH  STEEL  B.  L.  RIFLE  NO.  1. 
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STEEL  SFECIMEirB  FBO¥  HOOPS  FOB  10-IHCH  STEEL  B.  L.  BI7LE 

HO.  1. 


No.  2678. 

Marks,  ^5,^^ 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


TotaL 


Pounds. 
250 
1,250 
2,500 
3,750 
5.000 
6,250 
7,500 
8,760 
10,000 
11,250 
12,500 
12,750 
13.000 
13,250 
13,500 
18.750 
li,000 
14.250 
14,500 
14,750 
15,000 
15^500 
10,000 
16^500 
17,000 
17,500 
J8,000 
18,500 
18»000 
18,500 
20,000 
20,500 
21,000 
21,600 
22.000 
22,500 
23,000 
23,500 
24,000 
24,600 
25,000 
25.500 
26^000 
26,000 


Per  Mii«re 
inciu 


Pounds, 
1.000 
6^000 
10,000 
15,000 
20,000 
26^000 
30,000 
35,000 
40,000 
45,000 
50,000 
61.000 
53,000 
63,000 
54.000 
55,000 
60,000 
57,000 
^000 
50,000 
60,000 
62,000 
64,000 
66.000 
68;  000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
00,000 
02,000 
94,000 
06,000 
08,000 
100,000 
102,000 
104,000 
104,240 


Slon^atioo 
per  mob. 


Inch. 
0. 

.000167 
.000300 
.000560 
.000717 
.000033 
.001133 
.001267 
.001433 
.001667 
.001760 
.001800 
.001850 
.001000 
.001938 
.001967 
.009060 
.002033 
.002100 
.008167 
.006567 
.007338 
.008760 
.010383 
.011833 
.013188 
.014917 
.016683 
.018433 
.020517 
.022500 
.0260 


.0800 


.0867 
.0883 
.0417 
.0467 
.0517 
.0600 
.0700 
.0867 
.1060 


SaoeaaaiTe 

elonntion 

per  Inch. 


Ineh, 
0. 

.000167 
.000188 
.000260 
.000167 
.000216 
.000200 
.000184 
.000166 
.000134 
.000183 
.000050 
.OOOOSO 
.000060 
.000088 
.000034 
.000038 
.000033 
.000067 
.001067 
.002400 
.001766 
.001417 
.001588 
.001600 
.001360 
.001734 
.001766 
.001750 
.002084 
.001968 
.0025 
.0038 
.0017 
.0033 
.0034 
.0016 
.0084 
.0060 
.0060 
.0083 
.0100 
.0167 
.0183 


Permaaeiit 
aet. 


SnooeaaiTe 

pennaneiii 

aet. 


Inch, 

0. 

0. 

0. 

0. 

0. 

.000017 
.00iK)50 
.000050 
.000067 


Inch. 


.000017 
.000030 
0. 
.000017 


Benarka. 


Initial  load. 


XlaatioUmik 


Tenaile  atrencth. 


General  summary, 

TesBilestrenicthpeTaqiiareinehof  orifrioal  aeotion ponnda..    104,240 

Slaatic  limit  per  aaoare  inch  of  original  aeotion do...      58.000 

Elongatioii  per  incn  after  mpture inch..      OL1400 

Eloogation  per  inch  under  atrain  at  elaatio  limit do...    .002100 

Bednction  in  diameter  atpoint  of  ruptare do...         .184 

Redaction  in  area  after  mptnre,  per  centamof  original  aeotion '. 41.9 

PoalUon  of  mpture 2".80  fkxnn  neck 

Character  of  broken  anrface ailkv 

IhingaUon  of  inch  oectiaiia ".13,  ".12,  ".32*,  MO,  ".09,  ".08 


•  ■>. 


'    « 
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So.  2681. 

Marks,  "tV* 

Diameter, '".564 

Sectional  area,  .25  square  iDch. 


Applied  loads. 

Elongation 
per  uioIl 

Total. 

Per  Moaro 
inon. 

Povnda. 

Poundt. 

Inch. 

2S0 

1,000 

0. 

1.2SU 

5,000 

.000117 

2,500 

10,000 

.000900 

3.750 

15,000 

.000467 

S^OOO 

20,000 

.000617 

6.230 

23.000 

.000783 

7,500 

30,000 

.000967 

6,750 

3S.000 

.001133 

10,000 

40,000 

.001300 

11.260 

46,000 

.001460 

12,500 

60,000 

.001667 

12,760 

61,000 

.001683 

13.000 

58,000 

.001717 

13,250 

53,000 

.001750 

13,500 

64,000 

.001800 

13,750 

56,000 

.001833 

14.000 

56,000 

.006238 

14.230 

67,000 

.006733 

14,500 

56.000 

.007617 

14.760 

50,000 

.006333 

15,000 

60,000 

.000267 

15,500 

02,000 

.011167 

10,000 

64,000 

.012750 

10.600 

66,000 

.014667 

17,000 

68,000 

.016333 

17,500 

70,000 

.018333 

18,000 

72.000 

.020500 

18.500 

74.000 

.022800 

10,000 

76,000 

.028000 

19.500 

78,000 

.027600 

20,000 

80,000 

.030200 

20.500 

82,000 

.0333 

21,000    • 

84,000 

.0358 

21,500 

86,000 

.0400 

22.000 

88.000 

.0460 

22,500 

90,000 

.0500 

23.000 

98,000 

.0667 

23.500 

94.000 

.0667 

24  OOO 

96.000 

.0800 

24,400 

97,840 

.1133 

SuooeMiTe 

elongation 

per  Inch. 


JtlMA. 

0. 
.000117 
.000183 
.000167 
.000160 
.000166 
.000184 
.000166 
.000167 
.000150 
.000217 
.000016 
.000034 
.000083 
.000060 
.000033 
.004400 
.000600 
.000884 
.000716 
.000934 
.001900 
.001583 
.001917 
.001666 
.002000 
.002167 
.002000 
.003800 
.002600 
.002700 
.0081 
.0026 
.0042 
.0060 
.0060 
.0067 
.0100 
.0138 
.0333 


Penunnent 
set. 


Indi. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SuooeasiTe 
permanent 

aet. 


Remarks. 


Inch. 


Initial  load. 


Elartio  Umit. 


Tensile  strength. 


General  summarif. 

Tensile  strength  per  square  inch  of  original  section pounds..      97.840 

Btosiic  limit  per  sooare  inch  of  original  section do...      66.000 

Blongation  perlocn  afterraptare ■ inch..      0.1667 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001838 

Redttction  in  diameter  at  pointof  raptare do...         .164 

Redaction  in  area  after  raptare,  per  oentamof  original  section 48.7 

Position  of  mpturo. Scinches  ih>mneck 

Character  of  broken  sarfaoe silky 

KloogaUon  of  inch  sections ".07,  ".U, ''.38%  ".aO/M4, 'MO 
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No.  2777. 

Marks,  w»ij^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundi. 

250 

1.250 

2,500 

3.750 

6,000 

6.250 

7,500 

8,750 

10,000 

11.250 

12.500 

12.760 

13,000 

13,250 

13,500 

13,750 

HOOO 

14.250 

U.600 

14,750 

15.000 

15.500 

16,000 

10,500 

17,000 

17,500 

18.000 

18,500 

19,000 

19.500 

20,000 

20,500 

21,000 

21.500 

22,  000 

22.  500 

:!3,  000 

•j;<,  5(»o 

•J4, 000 
21.  ttOO 

•j:»,  000 

2r.,  500 
2ii.  000 
26. 100 


Per  sqoare 
inch. 


Pounds. 
1.000 
5,000 
10.000 
15,000 
20.000 
25, 000 
30,000 
35,000 
40.000 
45,000 
50.000 
61,000 
52,000 
53,000 
54, 000 
55.000 
56.000 
57,000 
58.000 
50,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.010 
86,0<H) 
88,000 
90,000 
92.  000 
94,0()0 
W.  OOU 
98,J0OO 
100,  01»0 
102, 000 
104,  000 
104,760 


EloDcation 
per Inch. 


Inch. 
0. 
.000100 
.000267 
.000433 
.000583 
.000750 
.000933 
.001083 
.001233 
.001400 
.001583 
. 001617 
.001650 
.001C83 
.  001717 
.001750 
.001783 
.001817 
.001867 
.001900 
.002500 
.005833 
.007250 
.008933 
.  010450 
.012167 
.013833 
.  015700 
.017667 
. 019333 
.021333 
.023667 
.020000 
.  0283r,7 

.o:niG7 

.  03:« 

.0367 

.0417 

.  0407 

.053:{ 

.0000 

.0083 

.0*^83 

.1133 


Snooeaaive 

elongation 

per  inch. 


Inch. 
0. 
.000100 
.000167 
.000166 
.000150 
.000167 
.000183 
.000150 
.000150 
.000167 
.000183 
.000034 
.000033 
.  Ob0033 
.000034 
.000033 
.000033 
.000034 
.000050 
.000033 
.000600 
.  003333 
.001417 
.001083 
.  001517 
.  001717 
.001666 
.001867 
.001967 
.001666 
.002000 
.002334 
.002333 
.002367 
.002800 
.002133 
.0034 
.0050 
.0050 
.0060 
.0067 
.0083 
.0200 
.0250 


Ponnanent 
set. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Suoceaaive 

permaneui 

act. 


lititnurka. 


0. 


Inch. 


Initial  load. 


Biaatic  limit. 


Teutdle  strougtb. 


General  summary. 

Specific  gi-avlty 7.8424 

HimliieBS  20.70 

TnuHiloBtrength  per  aqtiare loch  of  original  section poands..     104.700 

KItiatic  limit  per  an  iiaro  inch  of  original  section do...      50,000 

EluugAtioii  per  inch  after  riiptare inch..       0. 1517 

Kloiigiiiioii  per  inch  uuder  Htrain  at  elastic  limit do...     .001900 

RiMlnction  in  diametta  at  point  of  rapture do...         .164 

Ked notion  iu  area  after  rapture,  per  centam  of  original  section 49. 7 

PiMition  of  rupture 1''.40  fhtmneck 

(MiHiacf«*rof  broken  snrfaoe ailky 

Kion^ation  of  inch  aeotioiu M6,  ".31*,  ".12,  ".U/'.U,  ".10 


:?Z?'tr^e2LS.  Z.2ic/Ze^7rd.J!. 


.Z^ojiSz- 


H  E!(>3/..49  2 
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No.  2C02. 
Marks,  ^%^i^ 
Diameter,  ".564. 
Sectional  area,  .ti5  square  inch. 


Applied  loads. 

Total. 

Per  Mnare 
incn. 

JUvuKftUOu 

perlnolL 

Pounds. 

Pounda. 

If%^ 

2o0 

1.000 

0. 

1,250 

5^000 

.000167 

2,500 

10,000 

.000333 

3,750 

15.000 

.000450 

5,000 

20.000 

.000633 

(1,260 

2.5.000 

.000800 

7,500 

30.000 

.000988 

8,750 

3.5,000 

.001150 

10,000 

40.000 

.001300 

11,250 

4.5.000 

.001467 

12.000 

50.000 

.  001617 

12.750 

51.000 

.001650 

13,000 

52.000 

.001663 

13,250 

53,000 

.001717 

13.500 

54.000 

.001733 

13,750 

55.000 

.001783 

14,000 

56,000 

.  001817 

11,250 

57,000 

.001850 

14,500 

58,000 

.001883 

14,750 

59,000 

.001033 

15,000 

60,000 

.001983 

15.250 

61.000 

.002017 

15.500 

62,000 

. 0020 JO 

15,750 

63,000 

.  010350 

16.000 

64,000 

.010083 

10.500 

66.000 

.012333 

17.000 

68,000 

.014000 

17,500 

70.000 

.015283 

18.000 

72,000 

.  016417 

18.500 

74,000 

.018083 

19,000 

76.000 

.020000 

10.600 

78.000 

.021833 

20.000 

80,000 

. 023017 

20.500 

82.000 

.025833 

21.000 

84.000 

.028083 

21,500 

86.000 

.030417   . 

22,000 

88,000 

.0333 

22,500 

90,0(10 

.0367 

23,000 

92,000 

.0«00 

23,500 

94,000 

.0150 

34.000 

96.000 

.0500 

24.500 

08,000 

.0550 

25.000 

100,000 

.0616 

25,500 

102,000 

.0683 

26,000 

104,000 

.0817 

26.500 

106,000 

.1067 

26.670 

106.280 

.1283 

Sncoeaaive 

elonjzatioii 

per  inch. 


Inch. 
0. 

.000167 
.000166 
.000117 
.000183 
.000167 
.000183 
.000167 
.000150 
.000167 
.000150 
.000033 
.000033 
.000034 
.000016 
.000050 
.000034 
.000033 
.000033 
.000050 
.000050 
.000034 
.000033 
.008300 
.000333 
.001660 
.001067 
.001283 
.001134 
.001666 
.  001917 
.001833 
.002084 
.001916 
.002250 
.002334 
.4)02883 
.00:i4 
.0033 
.0050 
.0050 
.0050 
.0067 
.0066 
.0134 
.0250 
.0216 


Pemianeut 
Met. 


SaccoMlve 

permaDent 

set. 


Inch. 


0. 


.000017 
.000017 
.000017 
.000017 
.000017 
.000017 


000017 


000033 


Inch. 


a 

0. 

a 
a 

0. 


Eomarks. 


Initial  load. 


0. 


.000016 


Elastio  limit 


Tonalle  atrength. 


General  summary. 

Ten«ile  atreiii^h  per  square  ioob  of  orii;inal  aeotlon ponnds..    106,280 

BfaMtic  limit  per  iKiaare  inch  of  original  section do...      62,000 

Klonfi^ation  per  incn  after  mpture luch..      0. 16U0 

Elonisalion  per  inch  under  strain  at  elastic  limit ' ilo...    .002050 

Kednction  in  diameter  at  point  of  rapture do...         .  IM 

Kednction  in  area  after  rupture,  percentamof  original  section 41.9 

Position  of  rupture 2  inches  from  inok 

Chwacterof  broken  surface ^ silky 

KlongaUonofinohaectioiia ".10, 'Ml,  ".12,  ".16,  ".33*,  ".14 
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No.  2603. 

Marks,  *«^,>^ 

Diameter,  '^564. 

Sectional  area,  .25  square  iDch: 


Applied  loftds. 


Total. 


Pound$. 
250 
1,250 
2,600 
3,750 
5,000 
0,250 
7.500 
8,750 
10.000 
11,250 
12.500 
12,750 
13,000 
13.250 
13.500 
18,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15.250 
15,500 
15,760 
16,000 
10,250 
10,500 
10,750 
17,000 
17,500 
18,000 
18,500 
10.000 
19,5U0 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23.500 
24,0U0 
24.500 
25,000 
25,500 
26^000 
26,500 
27,000 
27,500 
28.000 
28,500 
28,700 


Per  squaro 
inon. 


Poundg. 

1,000 

5,000 

10,000 

15^000 

20.000 

25,000 

30,000 

36,000 

40,000 

45,000 

50,000 

61.000 

62,000 

63,000 

64,000 

66,000 

56,000 

57,000 

58,000 

50,000 

60,000 

61,000 

62,000 

63,000 

04.000 

65,000 

66,000 

67,000 

68.000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88.000 

90,000 

02,000 

04,000 

90,000 

08,000 

100,000 

102.000 

104,000 

106,000 

108,000 

110,000 

112.000 

114.000 

115^160 


EloDfffttioii 
per  inch. 


Inch. 
0. 

.000100 
.000250 
.000417 
.000563 
.000767 
.000033 
.001100 
.001250 
.001400 
.001507 
.001600 
.001688 
.001683 
.001750 
.001783 
.001817 
.001888 
.001867 
.001900 
.001033 
.001950 
.002000 
.002033 
.002067 
.002100 
.002150 
.004817 
.0U7533 
.008333 
.0U0833 
.011117 
.012500 
.013700 
.015833 
.016833 
.018333 
.020000 
.021838 
.023800 
.025667 
.028083 
.030000 
.0333 
.0367 
.0400 
.0433 
.0467 
.0517 
.0567 
.0667  . 
.0817 
.1117 


SacceeiiiTe 

elooj^tion 

per  inch. 


Inch, 
0. 

.000100 
.000160 
.000167 
.000166 
.000184 
.000166 
.000167 
.(<00150 
.000150 
.000167 
.000033 
.000033 
.000050 
.00U067 
.000033 
.00UU34 
.UOOOiO 
.000034 
.000033 
.000033 
.000017 
.000050 
.000033 
.000034 
.000033 
.OOOOfiO 
.  002767 
.002616 
.000800 
.001500 
.001284 
.001383 
.001200 
.001633 
.001500 
.001500 
.001667 
.001833 
.001967 
.001867 
.002416 
.001917 
.0083 
.0034 
.0033 
.0033 
.0034 
.0050 
.0050 
.0100 
.0150 
.0300 


Permanent 
aet 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Succeasive 

permanent 

aet. 


Inch. 


0. 


Remark  a. 


Initial  load. 


Elaatic  limit. 


Tenaile  atrength. 


General  iummary, 

Tonnile  atrength  per  aqnare  inch  of  original  aeetion poanda..     115.160 

KloMriolimit  per  aquareinoh  of  original aeotlon do...      66,000 

Elongation  per  inch  after  ruptare inch..      0.1383 

Elongation  perlnch  under  atrain  at  elaatic  limit do...    .002150 

KeducUon  in  diameter  at  point  of  mptare do...         .104 

Redaction  in  area  after  mptnre,  per  centam  of  original  aeetion 83.5 

Poaition  of  mptdlb ".05  from  middle  of  atom 

Character  of  broken  anrlhfoe ailky;  intoraperaed  with  line  granulation 

Elongation  of  iBoh  ieottais ^ ".08.  ".09.  ".22*,  ".ft. 'Ml, 'MO 
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No.  2604. 

Marks,  ^^^ 

Diameter,' ''.565. 

Sectional  area,  .25  sqaare  iocb. 


Applied  loads. 


Total 


Poundg. 

2fi0 

1.2S0 

2.500 

a.  730 

S,000 

0,290 

7,600 

8,750 

10.000 

11.250 

12,500 

18,750 

14,000 

14»260 

14.500 

14,760 

15^000 

15,250 

15^500 

15,750 

141000 

10,250 

18,500 

17,000 

17.600 

18,000 

1^500 

IfllOOO 

10,500 


20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23.600 
24,000 
24,500 
25,000 
25,500 
20^000 
20.500 
27.000 
27,500 
28^000 
28^420 


PerMiiaro 
inoa. 


Poundt, 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 

ao.ooo 

36^000 
40,000 
45,000 
50,000 
65.000 
68^000 
57,000 
58.000 
50^000 
60,000 
01,000 
82.000 
83,000 
84,000 
86^000 
88,000 
88,000 
70,000 
72,000 
74.000 
78^000 
78.000 
80,000 
82,000 
84.000 
88,000 
88,000 
90,000 
02,000 
04,000 
98,000 
96,000 
100,000 
102.000 
104,000 
108.000 
108,000 
110.000 
112.000 
118, 


Elon^tioD 
per  meli. 


Inch, 
0. 

.000117 
.0002H3 

.0004641 
.000017 
.000787 
.000083 

.001083 

.001238 

.001400 

.001587 

.001733 

.001787 

.001800 

.001887 

.001883 

.  001917 

.001988 

.001087 

.002000 

.002087 

.002100 

.004750 

.000187 

.010200 

.011600 

.012833 

.014333 

.016833 

.017333 

.019000 

.090750 

.022833 

.094187 

.020000 

.028083 

.030687 

.0338 

.0387 


.0417 
.0487 
.063? 
.0000 
.0700 
.0800 
.1233 


SnocesNiTe 

eloii2»tioii 

per  inch. 


I 


PemftucDt 
aet 


Iiuk. 
0. 

.000117 
.U00106 
.000187 
.000187 
.000150 
.000108 
.000150 
.000150 
.0U0167 
.000187 
.000188 
.000034 
.000033 
.000087 
.000018 
.000034 
.000018 
.000034 
.000033 
.000087 
.000033 
.002060 
.004417 
.001033 
.001300 
.001333 
.091500 
.001500 
.001500 
.001887 
.001750 
.OOI.'iSa 
.001834 
.001833 
.002083 
.002584 
.002633 
.0034 
.0016 
.0034 
.0050 
.0008 
.0007 
.0100 
.0100 
.0433 


Ineh. 


0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

u. 

0. 


Sacceeeive 

penuanvnt 

set. 


Remarkft. 


Inch. 


0. 


Initial  lood. 


Elaatic  limit. 


Tenaile  atrength. 


General  aummarg. 

Tentfle  atreagtli  per  eqii«re  ineh  of  original  tection .*. poonda..    113.  OSn 

Klaalle  Unit  per  aqnsn  Inch  of  originalaeotioa do...      65.000 

Elongntion per  incn after mptnrB inch..      0.1487 

Shmipitkniper inehnnderatrain Atelaaticliinit do...    .002100 

Bednotion  m  diameter  »t  point  of  mptnre do...         .085 

Sednetlmi  in  area  after  rupture,  per  centum  of  original  aection 27.8 

lotion  of  mptnre 1".90  from  necic 

Character  of  broken  aarfaee ailky  center;  fine  granolar  at  circumference 

SloBgatfon  of  inch  aections ,.,..".12,  ".28*,  ".15,  ".13,  ".12,  ".08 
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No.  2743. 
Marks,  ^^r^,^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

ElongatioD 
per  iucb. 

Siincemive 

elonjratioii 

per  inch. 

Permanent 
set. 

SucooAsiye 
pernianent 

Sl't 

Remarks. 

Total. 

Per  square 
incli. 

Pounds. 
250 
1,250 
2,500 
8,750 
S.00O 
6,260 
7,600 
8,750 
10,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12.760 
18,000 
13,250 
18,500 
18,750 
14.000 
14.250 
14,500 
14,750 
16^000 
15.250 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
1K,5(>0 
19,000 
19, 500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23.000 
23.500 
24.000 
24,500 
25.000 
25,500 
26,000 
26.500 
27,000 
27,160 

Poundt. 
1.000 
5.000 
10.000 
15,000 
20.000 
25.000 
30,000 
35,000 
40.000 
45,000 
46.000 
47,000 
48,000 
49.000 
50.000 
51.000 
52,000 
53,000 
54.000 
55, 01  lO 
56,000 
57,000 
58.000 
69,000 
60,000 
61,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76, 000 
78,01j0 
80,000 
82,  UOO 
84,  COO 
80,000 
88.000 
90,000 
92,000 
04, 000 
90,000 
98.000 
100,000 
102,000 
104,000 
106,000 
108,000 
108,640 

Inch, 
0. 

.000117 
.000300 
.000433 
.000633 
.000800 
.0001183 
.001133 
.  001317 
.001467 
.001500 
.001533 
.001567 
.  001617 
.001067 
.001683 
.001717 
.001750 
.001783 
.001817 
.001867 
.•001883 
.001950 
.001083 
.002017 
.002050 
.006000 
.010833 
.011017 
.012500 
.013833 
.015333 
.017000 
.018500 
.  Ol'OOOO 
.0220UO 
.023833 
.025833 
.0283 
.0317 
.0333 
.0350 
.0883 
.0417 
.0467 
.0517 
.0567 
.0667 
.0767 
.0050 
.1183 

Inch. 
0. 

.000117 
.000183 
.000133 
.000200 
.000167 
.000183 
.000150 
.000184 
.000150 
.000033 
.0000:t3 
.000034 
.000050 
.000050 
.000016 
.000034 
.000033 
.000033 
.OOOOM 
.000050 
.000016 
.000067 
.000033 
.000034 
.000033 
.003950 
.004333 
.000684 
.001483 
.001333 
.001500 
.001667 
.001500 
.001500 
.002000 
.001833 
.002000 
.002467 
.0034 
.0016 
.0017 
.0033 
.0034 
.0050 
.0050 
.0050 
.0100 
.0100 
.0188 
.0233 

Inoh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ine?i, 
0. 

Initial  load. 
Elastic  limit 
Tensile  «tT6iigth. 

■ 

• 

General  summetry. 

Tensile  stronfi^th  per  square  inch  of  orieinal  section poanda..     108,640 

Elastic  limit  per  square  inch  of  original  Heotion    do. . .      61, 000 

Blongation  per  inon  after  rupture inch..      0. 1500 

Elongation  per  inch  under  strain  at  elastic  limit do...     .0020r>0 

llednction  in  diameter  at  point  of  rupture do...         .134 

Reduction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  rupture 1".20  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".20*,  ".26*,  ".14,  ".11,  ".10,  ".09 
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No.  2744. 


Marks,  ^%^'i^ 

Diameter,  ".504, 

Sectional  area,  .26  square  inch. 


Applied  loads. 


Pounds. 
250 
1,25U 
2,500 
3.750 
6.000 
6,250 
7,500 
8.750 
10,000 
11,250 
12,500 
12.750 
13.000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
15. -250 
15.500 
15,750 
16.lK)0 
lfi.250 
16.600 
10,750 
17,000 
17.500 
18.000 
1H,500 
19,000 
19,500 
20.000 
20,5(10 
21,000 
21,500 
22,000 
22.500 
23,00<l 
23,500 
24,000 
24.500 
25.000 
25.600 
26,000 
26.500 
27.000 
27.500 
28,000 
28,480 


Per  Baaare 
inen. 


Pounds. 
1.000 
5.000 
10.000 
15,000 
20,000 
25,000 
30.000 
35,000 
40.000 
45,000 
50,000 
51,000 
.52,000 
53.000 
54,000 
55.000 
56,000 
57,000 
5ft,  000 
59.000 
6O.O0D 
61,000 
62,000 
63,00d 
64.000 
65.000 
66.000 
67,000 
68,000 
70.030 
72,000 
74.000 
76.000 
78,000 
MO.  000 
82,000 
84,000 
86,000 
88,000 
90,  (100 
92.000 
94,000 
96,000 
98.000 
100,000 
102.000 
104.000 
106.000 
108.000 
110.  OOO 
112,000 
113,920 


Elnnnration 


Sucoessive 
oloDfCfttlon 


l^^'^-^'       p7rinch: 


I 


Inch. 
0. 

.000133 
.000317 
.000467 
.000633 
.000800 
.000967 
.001133 
.001333 
.001483 
.001667 
.001700 
.001733 
.001767 
.001800 
.001833 
.001867 
.001883 
.0019.13 
.001967 
.002017 
.002033 
.002083 
.002117 
.002167 
.  002200 
.002500 
.002083 
.005200 
.  007033 
.008667 
.010750 

.  oi^m 

. 013667 

.0I5(K)0 

.016067 

.018333 

.020000 

.  021833 

.024167 

.026000 

.028000 

.0300 

.0363 

.0367 

.0383 

.0433 

.0483 

.0517 

.0600 

.0717 

.0917 


Inch. 
0. 
.000133 
.000184 
.000150 
.000166 
.000107 
. 000167 
.000166 
.000200 
.OOOLSO 
.000184 
.000033 
.000033 
.000034 

.ooou;i3 

.00003:1 

.oooo:t4 

.000016 
.000050 
. 000034 
.  U0(K)50 
.000016 
.000050 
. 0OUO34 
.000050 
. 000033 
. 000300 
.000183 
. 002517 

.  ooiats 

. 001634 
.002083 
.001.^83 
.  001334 
.001333 
.001667 
.001666 
.001667 
.001833 
.002334 
.001833 
.002000 

.mnio 

.0033 
.0034 
.0016 
.0050 
.0050 
.0034 
.0083 
.0117 
.0200 


Permanent 
set. 


!  Saccessfve 
permanent 
net. 


Inch. 


0. 

0. 

0. 

0 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


Inch. 


0. 


Remarks. 


Initial  load 


Elastic  limit. 


Tensile  strentrth. 


General  summary. 

Tensile  strenf^h  per  sqnare  inch  of  original  section ponnds..    113.020 

Elastic  limit  per  sqaare  inch  of  ori^naTsection do...      65,  Ooo 

Elongation  per  inch  after  rupture inch..      O.urK) 

Elonjration  per  inch  under  strain  at  elastic  limit (to...    .002200 

]t«<iluction  in  diameter  at  point  of  rupture do...  .114 

Kednction  in  area  after  rupture,  per  centum  of  original  section 36. 4 

PoKitionof  mptare ".95  from  neck;  oblique 

Character  of  broken  surface ftilkv ;  traces  of  granulation 

Elongation  of  inch  sections ".26*, '".13,  ".07,  ".06,  ".08,  ".09 


^ 


I? 
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H  Ex  3J.._  49  2 


TESTd  OF   IRON,   STEEL,   AND   OTHES   MATEBIALS.       1033 

No.  2775. 

Marks,  10?;5 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Per  nonare 
iaoo. 


250 
1.250 
2.600 
3,730 
5,000 
0.250 
7.500 
8.750 
10.000 
11.250 
12,500 
12.750 
13,000 
13,250 
18.500 
13.760 
14.000 
14.250 
14,500 
14.750 
15.000 
15.500 
10.000 
16.500 
17.000 
17,500 
18.000 
18,500 
19,000 
19.500 
20,000 
20.500 
21.000 
21,500 
22.000 
22.500 
23.000 
23.600 
24.000 
24,500 
24,580 


Pounds. 
1,000 
6.000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51.000 
5:^.000 
53,000 
54,000 
66.000 
50,000 
67.000 
58,000 
50,000 
00.000 
82^000 
04,000 
08.000 
08^000 
70,000 
72.000 
74.000 
76^000 
78.000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
02.000 
94.000 
90.000 
98,000 
98,320 


Xloiigmtioii 
per  ineh. 


Inch. 
0. 

.000100 
.000287 
.000133 
.000588 
.000750 
.000917 
.001088 
.001238 
.001400 
.001507 
.001000 
.001660 
.001683 
.002367 
.004283 
.000000 
.007500 
.008000 
.006688 
.009417 
.011133 
.012783 
.014500 
.016333 
.018167 
.020200 
.022500 
.024417 
.026067 
.0300 
.0883 
.0350 
^0383 
.0450 
.0500 
.0660 
.0667 
.0800 
.1067 
.1200 


SoooeealTe 

elongation 

per  inch. 


IndL 

.000100 

.000167 

.000106 

.000150 

.000167 

.000167 

.000166 

.000160 

.000167 

.000167 

.000033 

.000060 

.000033 

.000684 

.001916 

.001717 

.001500 

.000500 

.000683 

.000834 

. 001716 

.001650 

.001717 

.001833 

.001834 

.002033 

.002300 

.001017 

.002290 

.003333 

.0033 

.0017 

.0083 

.0067 

.0050 

.0090 

.0117 

.0133 

.0267 

.0133 


Permanent 
•et. 


Ineh. 
0. 

a 

0. 

0. 
0. 
0. 
0. 
0. 
-.000033 


Snooeaalve 

permanent 

■et. 


Ineh. 


-.000033 


Initial  load. 


Elaatlc  limit. 


Tenailo  ittrength. 


General  summary. 

Tensile Btrangth  per  aqnare inch  of  original  aection pounds..      08.320 

Elastic  limit  per  aanare  inch  of  original  section do  . .      58. 000 

Klongatton  per  inch  after  rnptnre inch..      0.1817 

Elongation  per  Inch  under  strain  at  elastic  limit do...    .001683 

RedaotioB  in  diameter  at  point  of  ruptare do...  .164 

RedoctiiMi  in  area  after  rnptnre,  per  centum  of  original  section 47.2 

Poeition  of  roptare 1".  28  fh»m  neck 

Character  of  broken  snrfiMM silky 

Elongation  of  inch  sections ".10,  ".13,  ".15,  ".i6,'"."32*,  ".2ar 


«  • 
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H  Ex  <3/...  49  2 


TESTS  O?  IBON,  STEEL,  AND   OTHEB   IIATE&IALS.         1037 

No.  2679. 

Marks,  *«tV 

Diameter,'  '^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Elonntion 
perlnoh. 

Total. 

Per  square 
inon. 

Poundt. 

PlMmdt. 

Inek, 

250 

1,000 

0. 

1.250 

5,000 

.000100 

2,500 

10,000 

.000287 

8.7SO 

15,000 

.000450 

S.O0O 

20,000 

.0008110 

C250 

28^000 

.000707 

7,500 

30,000 

.000983 

8^750 

86.000 

.001100 

10.000 

40,000 

.001267 

11,260 

48.000 

.001433 

12,600 

60,000 

.001883 

12,750 

51.000 

.001888 

13.000 

62,000 

.001738 

18.260 

53,000 

.001760 

13,500 

54,000 

.001800 

13,750 

56^000 

.001800 

14,000 

60.000 

.002833 

14,250 

67,000 

.002833 

14,500 

68,000 

.003883 

14,750 

50,000 

.008338 

15^000 

00,000 

.007417 

15.500 

82.000 

.008883 

10^000 

04.000 

.010000 

10.500 

00^000 

.011087 

17,000 

68,000 

.013838 

17,500 

70,000 

.015038 

18^000 

78,000 

.010638 

18,500 

74,000 

.018017 

19,000 

7«,000 

.081000 

19,500 

78.000 

.088000 

20,000 

80,000 

.0250 

20,600 

8^000 

.028^^ 

21,000 

84,000 

.0817 

21,500 

88,000 

.0350 

28,000 

88.000 

.0307 

22,500 

90,000 

.0383 

23,000 

92.000 

.0450 

23,600 

94,000 

.0600 

24,000 

96,000 

.0550 

24,500 

99,000 

.0838 

25,000 

100,000 

.0787 

25,500 

102,000 

(   .1050 
\   .1250 

Saeoeuive 

eloogailon 

per  iDoh. 


Inch. 
0. 

.000100 
.000187 
.000183 
.000150 
.000107 
.000186 
.000167 
.000187 
.000108 
.000200 
.000050 
.000060 
.000017 
.000050 
.000100 
.000438 
.000500 
.001000 
.002600 
.001064 


.001817 

.001067 

.001888 

.001700 

.001800 

.002064 

.002083 

.003000 

.0020 

.0033 

.0034 


.0017 
.0018 
.0067 
.0050 
.0050 
.0083 
.0134 
.0283 
.0200 


Permaoent 
net 


IndL 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaoceeaiTe 

permaneol 

•et. 


Inch. 


Remarks. 


Initial  load. 


Elaaiio  Umlk 


Tensile  strength. 


Gtneral  swnmarif. 

Tensile  strength  per  square  inoh  of  original  aaotion pounds..    102,000 

Blaetichoiit  per  aquare  inch  of  original  seotion do...      54,000 

Kl<Migation  per  incn  alter  rupture inch..      0.1633 

Blongation  per  inch  under  strain  at  ehtftio  limit do...    .001800 

Jtodnction  in  diameter  at  point  of  rupture do...         .144 

Seduction  in  area  after  ruptUie,  per  oentnm  of  original  section 44.6 

PosiUon  of  rupture ".65fhMn  neclc 

Charaeterof  hrokensurfluse silky 

Elongation  of  iJMsh  sections ".12,  ".U;  ".11,  ".18,  ".13,  ".82* 


1038         TESTS   OP   lEON,    STEEL,    AND   OTHER    MATERIALS. 

No.  2C95. 

Marks,  ^^^^'^ 

Diameter,  ".564. 

Sectioual  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pound*. 
250 
1.250 
2.500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12. 500 
12.750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16.500 
17,000 
17,500 
18,000 
18.500 
19.000 
19,500 
20,000 
20.500 
21.000 
2U500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26.500 
26,610 


Per  Miaare 
iocn. 


PoundM, 

1,000 

5.000 

10,000 

15,000 

20.000 

25,000 

80,000 

35.000 

40,000 

45,000 

50,000 

51,000 

62,000 

63.000 

54,000 

65,000 

56,000 

57,000 

58,000 

58,000 

60,000 

62,000 

64.000 

66.000 

68,000 

70,000 

72,000 

74,000 

70,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

00,000 

92,000 

04.000 

96.000 

98,000 

100,000 

102,000 

104,000 

106,000 

106, 440 


ElonsatioD 
per Inoh. 


Inch. 
0. 

.000133 
.000300 
.000483 
.000667 
.000633 
.001017 
.001183 
.001350 
.001500 
.001683 
.001717 
.001733 
.001767 
.001817 
.001867 
.001883 
.001950 
.0020.33 
.002317 
.003533 
.004917 
.006500 
.008167 
.009667 
.011500 
.013017 
.014807 
.016500 
.018117 
.020000 
.022000 
.024000 
.026500 
.  029167 
.0317 
.0350 
.0383 
.0417 
.0467 
.0517 
.0567 
.0667 
.0850 
.10J3 


SnoceMive 

elonfration 

perlnch. 


Inch. 
0. 

.000133 

.000167 

.000183 

.000184 

.000166 

.  000184 

.000166 

.000167 

.000150 

.000183 

.0U0034 

.000016 

.000034 

.000050 

.000050 

.000016 

.000067 

.000083 

.000284 

.  001216 

.0013K4 

.001683 

.  001667 

.0015UO 

.001833 

.001517 

.001850 

.001633 

.001617 

.001883 

.002000 

.002000 

.002500 

. 002667 

.002533 

.0033 

.0033 

.0034 

.0050 

.0050 

.0050 

.0100 

.01K3 

.0183 


Permanent.  ^"««*:;^ 
set.         Perm^eni 


Remarks. 


Inch, 

0. 

0. 

0. 

0. 

0. 

0. 
.000017 
.OU0017 
.000017 


Inch. 


0. 


.000017 


0. 
0. 


Initial  load. 


Elasiio  limit. 


Tensile  strength. 


General  summary. 

Specific  gravity 7.8888 

HanlnesM , 24.26 

Tensile  strength  per  square  inch  of  original  section * pounds..    106.440 

Elastic  limit  |>er  square  inch  of  original  section do...      57,000 

Elongation  perinea  after ruptnre inch..      0. 1267 

Elongation  per  inoh  under  strain  at  elastic  limit do...    .001950 

Koduction  in  diameter  at  point  of  rupture do...         .124 

Kt'duction  in  area  after  ruptnre,  per  centum  of  original  section 39.2 

Position  of  ruptnre ".15  from  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inoh  Motions MO,  'Ml,  M4,  ".28*.  ".06,  ".06 


'*«^, 


»   « 
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H  Ex  A?/..  49  2 


TESTS   OP  IRON,   STEEL,   AND   OTHER    MATERIALS.         1039 

Ko.  2745. 

Marks,  ^%^«^ 

Diameter,  '^564. 

Sectional  area,  .25  square  incfa. 


Applied  loads. 


Pounds* 
250 
1,250 
2,500 
3.750 
5,000 
ri.250 
7,500 
8,7r)0 
10,000 
11,250 
12,500 
12,  750 
13.000 
13.260 
13,500 
13.750 
14,000 
14,250 
14,500 
14.750 
15,000 
15,500 
10.000 
16,500 
17,000 
17.500 
1^.000 
18,500 
19,000 
19,500 
20, 000 
20,500 
21,000 
21,SO0 
22,000 
22, 500 
23,000 
23,500 
24. 1 00 
24, 5(10 
24,5tJ0 


Per  saiiare 
incn. 


Pounds. 
l.UOO 
5,0uO 
10,000 
15, 0(  0 
20,000 
25,000 
30,000 
35.000 
40,000 
45,000 
50,000 
51,000 
52,000 
53.000 
54.000 
55,000 
50,000 
57,000 
58.000 
50,000 
OO,0O0 
62,000 
61.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76^000 
78,000 
80,000 
82,000 
81.000 
86.000 
88,000 
90.000 
02,000 
94,000 
96,000 
08,000 
08,320 


EloDzation 
per  uich. 


tneh. 

0. 

.000133 
.000300 
.000167 
.000650 
.000817 
.000983 
. 001167 
.  001333 
.001500 
.001667 
.001700 
.001733 
.001750 
.001783 
.  001817 
.001850 
.001883 
.010000 
.010317 
.011050 
.012583 
.014250 
.016083 
.017833 
.020000 
.022333 
.024500 
.026667 
.029083 
.0317 
.0350 
.0367 
.0417 
.0483 
.0533 
.0600 
.0683 
.08:}3 
.1067 
.1350 


Successive 

elon^tiou 

per iDCh. 


0. 


Inch. 


.000133 

.000167 

.  000167 

. 000183 

. 000107 

.000166 

.000184 

.000166 

.000167 

.000167 

.000033 

.  000033 

.000017 

.000033 

.000031 

.000033 

.000033 

.008117 

.000317 

.000733 

.001533 

.001667 

.  0U1833 

.001750 

. 002167 

.002333 

.002167 

.002167 

.002416 

.002617 

.  003:t 

.0017 

.0050 

.0006 

.0050 

.0067 

.0083 

.0I.'>0 

.02:{4 

.0283 


Permanent  ^°*^~***^'*: 
•1*     permanent 

***•       set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strenKtb. 


General  summary, 

Ti^nsile  strongtb  per  square  inch  of  oricinal  section pounds. .      98, 320 

Elasticliniit per  sqaare  inch  of  original  section do...      57,000 

Rlunji^tion  per  in  on  after  niptnre inch..      0.1450 

KlonGFBtion  per  inch  under  strain  at  elastic  limit do...    .001883 

Rmlnctionindiameter  at  point  of  rupture. do...  .084 

Ke«luction  in  area  after  rapture,  per  centum  of  original  section 27. 6 

Position  of  rupture V.50  from  ne<*k 

Character  of  oroken  surface,  granular,  50  per  centum;  silky,  50  fu'r  ecu  turn ;  opened  fine  crackm  in 

surface  of  stem. 
Elonptj.oj)p/i«plisec1iiOD9. ...,.,,,., ".09,  Ml,  ".14,  ".16,  ".22*,  ".15 
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H  Ex  J/... .49  2 


TBSTU   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.         1041 

No.  2616. 
Marks,  "if  i?' 
Diameter^  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds, 

250 

1,250 

2»900 

8,750 

5b  000 

0,250 

7,600 

8^750 

10,000 

11,260 

12,500 

12,750 

13,000 

13,250 

13,500 

13.750 

14,000 

14.250 

14.500 

14,750 

15,000 

15.250 

15,500 

15.760 

10,060 

16.250 

16.500 

17.000 

17,500 

1R,  000 

18.500 

19.000 

19,500 

20,  000 

20,500 

21,000 

21,500 

22,000 

22.500 

23,000 

28,500 

24,000 

24.500 

25,000 

25,500 

28,000 

26,500 

26,300 


Pereqnare 
inch. 


PoU'ida. 
1,  JOG 
5,000 
10.000 
15.000 
20,000 
25.000 
30.000 
35.000 
40,000 
45.000 
50.000 
51,000 
52.000 
&%000 
54.000 
55,000 
50.000 
57.000 
58.000 
68,000 
60.000 
61,000 
02,000 
63,000 
64.000 
65.000 
66.000 
68.0U0 
70,000 
72.000 
74.000 
76,000 
78,000 
80,UC0 
t«,000 
84.000 
8U.0(K) 
88.000 
90.000 
92.000 
M.OOO 
96,000 
08.000 
100,000 
102,000 
104,000 
106,  000 
107,200 


Elomratloni*?^*^"?^® 
«-Sf«ih      elonratioii 


per  inch. 


Inch. 
0. 
.000083 
.000250 
. 000417 
.000583 
.000733 
.000900 
.001067 
.001250 
.001417 
.001600 
.001633 
.001683 
.  001717 
.001750 
.001783 
.001817 
.001850 
.001883 
.001917 
.001967 
.002000 
.002033 
.002083 
.010167 
.010667 
.  010017 
.0121<r7 
.013667 
.015333 
.017000 
.018750 
.021083 
.0217 
.02:^3 
.0287 
.0300 
.0:J33 
.0867 
.0400 
.0433 
.0467 
.0500 
.0550 
.0667 
.  0733 
.083:i 
.1350 


per  inch. 


Inch. 
0. 
.000083 
.000167 
.000167 
.000166 
.000150 
.  000167 
.000167 
.000183 
.000167 
.000183 
.000033 
.000050 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000050 
.000033 
.000033 
.000050 
.008084 
.000500 
.000250 
.001250 
.001500 
.001666 
.001667 
.001750 
.002333 
.000617 
.0016 
.0034 
.0033 
.0033 
.0034 
.0033 
.0933 
.0084 
.0033 
.0050 
.0117 
.0066 
.0100 
.0517 


Permanent 
set. 


'  Successive 
i  permanent 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Remarks. 


Inch, 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  atrenKth  per  square  inch  of  original  section ponnds. .    107, 200 

Kinetic  limit  per  square  inch  of  original  section dn  ..      03.000 

KloBjsation  per  incli  after  rupture inch..      0.1783 

Elonip&tioii  per  incli  under  strain  at  elastic  limit do. ..    .00208.1 

Re«lootion  in  diaa.eter  at  point  ol  rupture do...         .134 

Rednction  in  area  after  rupture,  per  centum  of  original  section 41.0 

Poeltioii  of  rapture 2".05  from  neck 

Cberscter  of  broken  snrCsce silky 

EloBSAtion  of  inch  secUons.... <M3,  ''.86*.  ".21,  M5.  ".13,  'MO 

B.  Ex.  31 66 


1042         TESTS   OP    IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2822. 
Marks,  ^^t^'^ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundt. 
250 
1,250 
2,500 
3.750 
5,000 
6,250 
7,500 
8,750 
10, 000 
11,250 
11,500 
11, 750 
12, 000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13, 750 
14,000 
14,250 
14^500 
14,750 
15, 000 
15,250 
15,500 
15,750 
16,000 
16,500 
17, 000 
17,500 
18,000 
18,  500 
19, 000 
10,500 
20,000 
20,  500 
21,000 
21, 600 
22, 000 
22,500 
23,000 
23,500 
24,  (KM) 
24,500 
25,000 
25.500 
26,000 
26,500 
27,000 
27,390 


Per  sqoare 
incn. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
33.000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52, 000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50.000 
60,000 
01,000 
02,000 
63,000 
64,000 
60,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78, 000 
80.000 
H2,  000 
8>,000 
K6,000 
8H,0a0 
90,000 
92.000 
94,000 
9<{,000 
08,000 
loo.  0(0 
102.000 
104,000 
106.000 
108,000 
109,660 


Klon^tion 
per  inch. 


Inch, 


0. 


.000100 

.000283 

.000450 

.000631; 

.000800 

.000967 

.001117 

.001283 

.  001433 

.001467 

.  001517 

.001550 

.001600 

.001633 

.001067 

.001683 

.001717 

.001767 

.001800 

. 001833 

. 001807 

.  001917 

.001050 

.001983 

.  002017 

.002050 

.  002150 

.  006667 

.008850 

. 010000 

.011660 

.013000 

.014500 

.015917 

. 017383 

.019167 

.  020867 

.  022667 

.  024750 

.  02C8C7 

.0300 

.  0333 

.0367 

.  0383 

.0433 

.0467 

.  0517 

.0600 

.0067 

.0800 

.1133 


Saccessive 

elongation 

per  inch. 


Inch, 
). 

.000100 
.000183 
. 000167 
.000183 
.000167 
.000167 
.000150 
.000166 
.000150 
. 000034 
.000050 
.  000033 
.000050 
.  000033 
.000034 
.000016 
. 000034 
.000050 
.000033 
.000033 
.000034 
.000050 
. 000033 
. 000033 
.000034 
. 000033 
.000100 
.004.517 
. 002183 
.001150 
. 001500 
.001500 
.  001500 
.001417 
.  001466 
.001784 
.001700 
.001800 
.002083 
.002117 
.0a3I33 
.0033 
.0034 
.0016 
.  0050 
.0034 
.0050 
.0083 
.OOCT 
.0133 
.0333 


Permanent 
set 


SaccosRlve 

permanent 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elasticlimit. 


Tensile  stronjcth. 


General  summary. 

Spedflo  ffraTity 7.8419 

Hardness : 21.64 

Tensile  strength  per  square  inch  of  ori^nal  section pounds..     109.560 

Elasticlimit  per  ttuuare  inch  of  original  section do. ..      62,000 

Blongation  per  inoli  after  rapture inch..      ii.lSXi 

Elongation  per  inch  under  strain  at  elastic  limit do...     .002050 

Kedaotton  in  diameter  at  point  of  rupture do . . .  .  144 

Redaction  in  area  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rupture 2)  inches  from  neck 

Character  of  hroken  surface fine  silky 

Elongation  of  inch  sections ".13,  ".23,  ".47*, 'Ml,  ".09,  ".09 
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TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS. 


1043 


No.  2576. 

Marks,  ^%^'i^' 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Pounds. 

250 

1.250 

2,500 

3,750 

5,000 

0,250 

7,500 

8,750 

10^000 

11,250 

12,600 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15.000 

15.250 

15,500 

15,750 

10.000 

10,250 

16«500 

10,750 

17.000 

17,250 
17.500 
18,000 
18.500 
10,500 
10,500 
20,000 
20,500 
21.000 
31,500 
22,000 
22,600 
23,000 
23.500 
24,000 
24.500 
25,500 
25,500 
20,000 
20,600 
27,000 
27,180 


Per  saoare 
inca. 


rounda, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
^000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
57,000 
58,000 
50,000 
00,000 
01,000 
62,000 
63,000 
04,000 
05,000 
06,000 
67,000 

68,000 

09,000 

70,000 

72,000 

74,000 

70,000 

78,000 

80,000 

82,000 

84.000 

80,000 

88,000 

90,000 

92,000 

94,000 

90,000 

08,000 

100,000 

102,000 

104,000 

100,000 

108,000 

108,720 


Elongation 
per  inch. 


I 


Inch. 
0. 

.000150 
.000267 
.000417 
.000567 
.000750 
.000933 
.001100 
.001250 
. 001433 
.001600 
.001633 
.001667 
.001700 
.001717 
.001767 
.001817 
.001850 
.001883 
.  001917 
.001967 
.002000 
.002033 
.002083 
.002117 
.002150 
.002183 
.002233 
.002300 
.013667 
.014167 
.014733 
.016500 
. 017833 
.019583 
.0206 
.0233 
.0250 
.0207 
.0283 
.0333 
.0350 
.0383 
.0417 
.0450 
.0483 
.0517 
.0567 
.0650 
.0800 
.1067 
.1283 


Sacoeasive 

elonsation 

perluch. 


Inch, 
0. 

.000150 
.000117 
.000150 
.000150 
.000183 
.000163 
.000167 
.000150 
.000163 
.000167 
.000033 
.000034 
.000033 
.000017 
.000050 
.000050 
.000083 
.000033 
.000034 
.000050 
.000033 
.000033 
.000050 
.000034 
.000038 
.000033 
.000050 
.000067? 
.011367  5 
.000500 
.000566 
.001767 
.001333 
.001750 
.001217 
.0025 
.0017 
.0017 
.0016 
.0050 
.0017 
.0033 
.0034 
.0033 
.0033 
.0034 
.0050 
.0083 
.0150 
.0267 
.0216 


Permanent 
aet. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Saocoasive 

permanent 

aet. 


0. 


Inch. 


Bemarka. 


Initial  load. 


Elaatio  limit. 


Tenaile  atrengtb. 


General  summary. 

Ten  aile  atrength  per  aqaare  in  oh  of  original  section pounds . .    108, 720 

Elaatio  limit  per  aonare  inch  of  original  aection do...      68,000 

Elongation  per  inon  after  rnptare «. inch..      0.1550 

Elongation  per  inch  under  strain  at  elaatio  limit do...    .002.3iK) 

Redaction  in  diameter  at  point  of  rupture do...         .094 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30.6 

PooiUon  of  rupture '''2  fh>m  middle  of  atem;  oblique 

Character  of  broken  aurfaoe sUicy 

Sloagationofinohfleottooa "10,  ".13,  ".3l*, 'M9^  ".12.  ".08 


^yyeTi^^ffoop  Gji 
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TESTS   OF   IBON,  STEEL,  AND   OTHER   MATERIALS.         1U45 

No.  2680. 

Marks,  i^jPiJ^'  . 

Diameter,  '^564. 

Sectional  area,  .25  square  iucb. 


Applied  locdi. 


Elonsation 

ToUl. 

Per  Boaare 
incD. 

Pound». 

per  inch. 

Paundt. 

Inch. 

250 

1.000 

0. 

1,250 

5,000 

.000100 

2,500 

10,000 

.000283 

:i,750 

15,000 

.000483 

5.000 

2(..  000 

.0006;t3 

6,250 

25,000 

.000800 

7,500 

30,000 

.000930 

8,750 

35,000 

.001133 

10,000 

40.000 

.001300 

11,250 

45.000 

.001467 

12,500 

50.000 

.  001617 

12.750 

51,000 

.001050 

13,000 

52,000 

.  001700 

13,250 

53,000 

.001733 

13,500 

54,000 

.001750 

13,750 

55,000 

.001800 

14,000 

50.000 

.001817 

14,250 

57,000 

.001867 

14,500 

58,000 

.001900 

14.750 

50,000 

.  001933 

15,000 

60.000 

.  001950 

15,250 

61,000 

.002000 

15,500 

62.000 

.002033 

15,750 

63,000 

.002083 

16,000 

64,000 

.0021»3 

16,250 

65,000 

.003667 

16,500 

66,000 

.006500 

17,000 

68,000 

.008333 

17,500 

70.000 

.010000 

18.005 

72,000 

.011517 

18,500 

74,000 

.012833 

19,000 

76,000 

.014283 

19.500 

78,000 

.015067 

20,000 

80.000 

.017433 

20,500 

82,000 

.019683 

21.000 

84.000 

.021333 

31.500 

86,000 

.023333 

22,000 

88,000 

.0250 

22,500 

90,000 

.0283 

23,000 

02.000 

.0317 

23,500 

94,000 

.0350 

24,  000 

96,000 

.0367 

24,500 

98.000 

.0383 

25,000 

100,000 

.0433 

25,  500 

102,000 

.0467 

26,000 

104.000 

.0617 

28.500 

106.000 

.0617 

27,000 

108,000 

.0717 

27,500 

110,000 

.1017 

27.510 

110, 040 

.1117 

Saoce8sive 

elooftation 

per  inch. 


Inek, 
0. 

.000100 
.000183 
.000200 
.000150 
.000167 
.000150 
.000183 
.000167 
.000167 
.000150 
.000033 
.U00050 
.000083 
.000017 
.000050 
.000017 
.000050 
.000033 
.000033 
.000017 
.000050 
.000033 
.000050 
.000050 
.001534 
.002833 
.001833 
.001667 
.001517 
. 001316 
.001450 
.001684 
.001466 
.002150 
.001750 
.002000 
.001667 
.0033 
.0034 
.0033 
.0017 
.0016 
.0050 
.0034 
.0050 
.0100 
.0100 
.0300 
.0100 


PenoaneDt 
set. 


Incfi. 


0. 

0. 

0. 

0. 
0. 
0. 
0. 
0. 
0. 


SooeeMiye 

permanent 

set. 


0. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Specific  eravitx 7.8376 

Hardneas 21.  KJ 

Tensile  istxvngth  per  square  inch  of  orlfpual  si*ctiou pounds..    ]i0.i40 

Klastic  limit  per  sauare  inch  of  original  section do...      64.  uoo 

Elongation  per  incn  after  mptare inch..      0. 1550 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002133 

Bednciion  in  diameter  at  point  of  mptare do...         .154 

Redaction  in  area  after  rnptnre,  per  oentam  of  original  section 47.2 

Position  of  rnptnre 2".50iVom  neck 

Character  of  broken  snrfiice fine  silky 

Elongation  of  Inoh  sections ".10,  ".20,  ".32*. 'M2,  MO,  .^00 


•» 


":  .'  '.-'l' 


// 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1047 

No.*  2778. 

Marks,  '%^^^' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7, 5%K) 

8.  750 

10,000 

11.250 

12,  500 

12,  7r»o 

13,000 

13,250 

13,500 

13,750 

14,000 

14,350 

14,500 

14,750 

15,  000 
15,250 
15.500 
15,750 
16,000 

16,  250 
16,500 
17,000 

17,  500 
18.000 
18,500 
19.000 
19,500 
20,000 
20,50a 
21,000 
21,  500 
22,000 
22,500 
23,000 
23,500 
24,  000 
24.  500 
25.000 
25.500 
26,000 
26,600 
26,700 


Pernqiiare 
inch. 


SncceMivei 


Povnd4. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35, 000 
40,000 
45, 000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
06,000 
98,000 
100,000 
102,000 
104,000 
106,000 
106, 800 


per  inch.   |  j^^  inj-i,. 


! 

I  Permanent 
set. 


Ituh. 
0. 

. 000133 

.000317 

.000483 

.000667 

.  000833 

.000983 

.001107 

. 001333 

.001500 

.  001700 

.  001717 

.001750 

.001767 

.001800 

.001833 

.001867 

.  001900 

.001917 

.  001950 

.001983 

.002017 

.  002050 

.0021U0 

.  002150 

.  002733 

.003333 

.005083 

.009000 

.  010:133 

.011667 

.  013350 

.015167 

.  017500 

.019667 

.  0213.33 

.  0*2.3450 

.026167 

.028833 

. 031500 

.034167 

. 037500 

.  ?42667 

.0467 

.0500 

.0567 

.0700 


0. 


Inch. 

000133 

.000184 

.000166 

.000184 

.000166 

.000150 

.000184 

.000166 

. 000167 

. OOOiOO 

.000C17 

.000033 

.000017 

,000033 

,000033 

,000034 

,000033 

000017 

000033 

000033 

000034 

000033 

000050 

000050 

000583 

,000600 

001750 

003917 

,001333 

, 001334 

001  G&3 

,001817 

002333 

,002167 

001666 

, 002117 

,002717 

,(H)2666 

002667 

.C02667 

.003333 

.005167 

, 004033 

,0033 

,0067 

,0133 


l9ich. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

(». 

0. 
0. 


Succoiwivo 

porraaneiit 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


Klastic  limit. 


Tensile  strength. 


General  summary. 

Specific  gravity 7.8401 

Hardness '. 21.80 

Tensile  strength  per  square  inch  of  original  section poands..    106,800 

Klasticlimit  per  square  inch  of  original  section do...      64,000 

Elongation  per  inch  after  rupture inch..      0.0707 

Elongation  per  inch  under  strain  at  elastic  limit do...    .O021.')0 

Keduction  in  diameter  at  point  of  rapture do...         .0.14 

Reduction  in  area  after  rupture,  per  centum  of  original  section 11.  K 

Position  of  rupture ".30  from  neck 

Character  of  broken  surface granular,  with  radial  section  of  silky  met4il 

Elongation  of  inch  sections «... , ".0^".06/'.06,".08,".d8,".l3* 


^ 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1049 

No.  2646. 
Marks,  i\?li^- 

Diameter,  ".564.  • 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pound*, 

250 

1.250 

2.500 

3.750 

5,000 

6,250 

7,500 

8,750 

10.000 

11,250 

12,500 

12,750 

13,000 

13.250 

13.500 

13,750 

14,000 

14.250 

14,500 

14.750 

^15.000 

^15.600 

15,750 

16.000 

16,500 

17,000 

17.500 

18,000 

18,500 

19,000 

10.500 

20.000 

20.500 

21,000 

21,500 

22,000 

22,600 

23,000 

23,500 

24,000 

24,500 

25,000 


Per  sqaare 
iuoo. 


Poundt. 
1.000 
5,000 
10,000 
15.000 
20,000 
25.000 
30,000 
35,000 
40,000 
45.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
57,000 
58,000 
50.000 
60,000 
62.000 
63,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88.000 
90,000 
92,000 
04,000 
06,000 
08,000 
100,000 


Elongation 
per  inch. 


Itieh. 
9. 

.000117 
.000233 
.000450 
.000633 
.000800 
.000983 
.001150 
.001317 
.001483 
.001650 
.001683 
.001717 
.001733 
.001760 
.001783 
. 001817 
.001850 
.001883 
.001933 
.001967 
.002033 
.  010183 
.011133 
.012833 
.014583 
.01633:^ 
.018283 
.020200 
.022283 
.024683 
.026883 
.029667 
.032533 
.035500 
.039167 
.0417 
.0483 
.0533 
.0650 
.0767 
.1000 


Sacoessive 

elongatioD 

per  Inch. 


Inch. 
0. 
.000117 
.000116 
.000217 
.0001X3 
.000167 
.000183 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000016 
.000017 
.000033 
.000034 
.000033 
.000033 
.000050 
.000034 
.000066 
.008150 
.000950 
. 001700 
.  001750 
.001750 
.001950 
.  001917 
.002083 
.002400 
.002200 
.002784 
.002866 
.002967 
.003667 
.002533 
.0066 
.0050 
.0117 
.0117 
.0233 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 
.000017 
.000033 
.000033 


Sacoessive 

permanent 

set. 


0. 


Inch. 


.000017 
0. 
0. 
0.    • 

.000016 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Geii\eral  9ummary, 

Tensile  strength  per  square  inch  of  ori^nal  section pounds..    100,000 

Elastic  limit  per  sqnare  inch  of  orlginid  section do...      62,000 

Elongation  per  inch  after  mptnre inch..      0.1633 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002033 

Bedaction  in  diameter  at  point  of  rapture .*. do. . .         .164 

Redaction  in  area  after  mptnre,  per  centum  of  original  section 49.7 

Position  of  ruptnre .* r'.08  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".08,  ".10,  ".11,  ".13,  ".20.  ".26* 


''tytoeZ^^J^'  Jt^^^e  ^^^-^ 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1051 

No.  2208. 
Marks,  ^^^f  if  • 
Diameter,  ".545. 
Sectional  area,  .233  sqaare  inch. 


Applied  loadB. 

SiiccesftiTo 

^  per  inch.  J  elonP^^jo"  get. 

Persquftre     h"'*  *"^""  ]   permch. 


Pounds. 

233 

1,165 

2,330 

3,496 

4,600 

5, 825 

6,990 

8,155 

9. 320 

10.485 

10, 718 

10. 951 

11,184 

11.417 

11,650 

11.883 

12.116 

12.349 

12.582 

12, 815 

13,048 

13.281 

13,514 

13, 747 

13,980 

14.446 

14, 912 

15, 378 

15,844 

16.310 

16,776 

17,242 

17,  708 

18,174 

18,640 

19,106 

19,  572 

20,038 

20,501 

20,970 

21,290 


inch. 


rormanent 


Pounds. 
1.000 
6,000 
10.000 
15.000 
20.01/0 
25,000 
30,000 
35.000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51.000 
52,000 
53,000 
51,000 
55,000 
56,000 
57,000 
58.000 
59.000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
91,370 


Inch. 
0. 

.000067 
.  000217 
.000367 
.000550 
.  000700 
.000883 
.  001033 
.001200 
.001400 
.001450 
.001500 
.001583 
.001683 
.001783 
.002067 
.002300 
.002983 
.003533 
.004400 
.005500 
.006833 
.007467 
.008467 
.009967 
.011867 
.013617 
.016200 
.018117 
.020633 
.023317 
.025017 
.029583 
.033167 
.0350 
.0417 
.0183 
.0550 
.0633 
.0783 
.1167 


Inch. 
0. 

.000067 
.000150 
.000150 
.  000183 
.000150 
.  000183 
.  000150 
.000167 
.000200 
.000050 
.000050 
.000083 
.000100 
.000100 
.  000281 
.000233 
.000683 
.000550 
.000867 
.001100 
.001333 
.000634 
.001000 
.001500 
.001900 
.001750 
.002583 
. 001917 
.002516 
.002684 
.002600 
.003666 
.003581 
. 001833 
.0067 
.0006 
.0067 
.0083 
.0150 
.0384 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 


.  000217 


Snccossivo 
pennancnl 


Inch. 


0. 


Ilcmorks. 


Initial  loail. 


00003:i 


Elastic  limit 


00U18« 


Tensile  strength. 


Cren&c^l  summary. 

Specific  gravity 7.8546 

Hardness iai9 

Tensile  strength  per  square  inch  of  original  section pounds . .      91, 370 

Elastic  limit  per  square  inch  of  original  section do...      47,000 

Elongation  per  inch  after  rupture inch..      0. 1483 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001500 

Keduction  in  diameter  at  point  of  rupture do...         .lOl 

Keduction in  area  after  rupture,  per  centum  of  original  section 34.7 

Position  of  rapture 2".9  from  neck 

Character  of  oroken  surfkco,  granular;  dull  spot  at  circumference;  opened  a  crack  in  the  stem  1} 

inches  from  point  of  rupture. 
ElongaUon  of  inch  sections 'Ml,  ".15,  ".33*.  ".14,  ".09,  ".07 


JO''J?e&.JB.J^.Jti/Z»^7n>.y 


TSjopO^ 
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No.  2763. 


Marks,  'l'^\l^ 

Diameter,  ''.564. 

8ectioual  area,  .25  square  iDch. 


Applied  loads. 

ElonRntioD 

Total. 

Per  squaro 
inch. 

por  inch. 

Pounds. 

Pottnds. 

Inch. 

250 

1,000 

0. 

1,250 

5, 0(J0 

.000133 

•J.  500 

10,000 

.000300 

:i,750 

15,000 

.000450 

5,  000 

20,000 

.000617 

0,250 

25, 000 

.  <;00783 

7,  fiOO 

30,000 

. 000950 

8, 750 

35. 000 

.001117 

10,000 

40,  OoO 

.001283 

11.250 

45, 000 

.OOUfO 

12,  500 

50,000 

.001633 

13.  750 

55,000 

. 001833 

14,  000 

56,000 

. 001867 

14,250 

57,000 

.001917 

14.500 

58, 000 

.  0019U7 

14,750 

59.000 

.0t»2167 

15.000 

00,000 

. 002417 

15,250 

61,000 

.  002733 

15,  500 

62,000 

.  003183 

16,000 

64,000 

.004333 

16,500 

60,000 

.005833 

17,000 

68.000 

. 007000 

17,  500 

70,000 

.008417 

18,000 

72.000 

.009600 

18.500 

74. 000 

.010917 

19,  000 

70. 000 

.012167 

10,500 

78,000 

.013533 

20,000 

80.000 

.015000 

20,500 

82,000 

. 016533 

21,000 

84,  000 

.0iai33 

21,600 

80,  OUO 

.020000 

22,000 

88,000 

.021667 

22,500 

JM),  000 

.023500 

Zl,  (»00 

!rj,  000 

. 025833 

23,500 

94.000 

.  027917 

24,  000 

96,000 

.030100 

24,500 

08.000 

.0333 

25, 000 

100,  000 

.0367 

25,  500 

102, 000 

.0400 

20,000 

104,000 

.0133 

20,500 

106,000 

.0483 

1    27,000 

108, 000 

.0533 

27.500 

110.000 

.0617 

28,000 

112,  (KM) 

.0767 

28, 450 

1       UJ,800 

1 

1 

.1133 

Succeasive 

elon;;alion 

por  inch. 


Inch. 
0. 

.000133 
.000167 
.  000150 
.000167 
.000166 
.000167 
.  000167 
.000166 
.000167 
.000183 
.000200 
.000034 
.000050 
.000050 
.000200 
.  000250 
. 000316 
.000450 
.  001150 
.001500 
.001167 
.001417 
.001183 
.001317 
. 001250 
.001366 
. 001467 
.001.W3 
.001800 
.001667 
.  001667 
.001833 
.002333 
.002084 
.002183 
.0032 
.0034 

.oa33 

.0033 
.0050 
.0050 
.00H4 
.  0150 
.0200 


Pern.anont'S«ccos»iy6 
set.        \  Pormaoont , 
set. 


Remarks. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


Elastic  limit 


Tensile  sfcrenprth. 


General  suvimary. 

Tensile  stroDjKth  per  square  inch  of  original  section podnds..    113,800 

Klttstic  limit  per  smiare  inch  of  original  section do...      58,000 

Klou^ation  per  inch  after  rapture inch..      0.1033 

Klon|{ation  per  inch  under  strain  at  elastic  limit do...    .001987 

Ko<luotion  in  diamnter  at  point  of  rupture do...         .044 

lledtiction  in  area  after  rupture,  por  centum  of  orlj;inal  section 15. 0 

Position  of  rupture ".06  ^m  middle  of  stem 

(Iharaetor  of  broken  surface granular  •  radiating;  from  a  doll  snot  at  circumference 

Elonisatiou  of  inch  sections ".07,  ".12,  ".  15*,".  11,  MO,  ".07 
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No.  2764. 

Marks,  ^^5;^ 

Diameter,  '\5U. 

SectioDal  area,  .25  square  inch. 


Applied  loads. 


ToUL 


Pound*. 
230 
1,250 
2,500 
3.750 
5,000 
6,250 
7,500 
8,750 
10.000 
11,250 
12.500 
12,760 
13,000 
13,250 
13,500 
13^750 
14,000 
14,250 
14,500 
14,750 
15^000 
15,250 
15,500 
16,000 
16.500 
17.000 
17,500 
18.000 
18,500 
19,000 
19,500 
20.000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
27,700 


Persaoare 
inciLi 


PotmdM, 
1,000 
6,000 
10.000 
15,000 
20,000 
26,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
66,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
78.000 
78;  000 
80,000 
82,000 
84,000 
86,000 
88,000 
00,000 
92,000 
04,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106.000 
108,000 
110, 000 
110,080 


Elongation 
per  inch. 


Inch. 
0. 

.000117 
.000283 
.000450 
.000600 
.000767 
.000960 
.001100 
.001267 
.001460 
.001638 
.001667 
.001683 
.001717 
.001750 
.001783 
.001850 
.001900 
.001967 
.002050 
.002217 
.002500 
.002917 
.004217 
.005583 
.007167 
.008667 
.010833 
.  011700 
.013117 
.014600 
.016417 
.017867 
.019667 
.021333 
.023300 
.025600 
.028000 
.030367 
.0333 
.0367 
.0400 
.0433 
.0483 
.0550 
.0667 
.0833 
.1017 


Saccessive 

eloDfcation 

per  inch. 


Inch. 
0. 

.000117 
.000166 
.000167 
.000150 
.000167 
.100183 
.000160 
.000167 
.000183 
.000183 
.000034 
.000016 
.000034 
.000033 
.000033 
.000067 
.000050 
.000067 
.000083 
. 000167 
.000283 
.000417 
.001300 
.001366 
.001584 
.001500 
.001666 
.001367 
.  001417 
.001483 
. 001817 
.001450 
.001800 
.001666 
.001967 
.002300 
.002400 
.002367 
.002933 
.0034 
.0033 
.0033 
.0050 
.0067 
.0117 
.0166 
.0184 


Permanent 
set. 


SacGeftsive 

permanent 

set. 


Semarks. 


Inch. 


0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


Initial  load. 


ElasUc  limit. 


Tcneilo  Htrengtb. 


Oeneral  summary. 

Teoaile  Mtrenicth  per  square  inch  of  orif^al  flection pounds..    110.  M)o 

Klasticlimit  per  sanare  inch  of  orifcinal  section do...      50,000 

BloBcatlon  per  inch  affcerraptnre inch..      0. 133:i 

BloDication  per  inch  under  strain  at  elasticlimit do...    .002060 

Kedootion  in  diameter  at  point  of  rupture do...         .  104 

Kedoction  in  area  after  rapture,  per  centum  of  original  section 33.5 

Position  of  rapture 1".50  from  neck 

Character  of  Ivroken  surface granular;  silky  center 

Kiongation of  Inohseotions ^ «.07,  ".08,  ".10, ".12,  ''.'29*,  ".1* 
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So.  2765. 

Marks,  S?;?' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Tofl-      ^"taX" 


Pounds. 
250 
1,250 
2,500 
3,760 
5,000 
0,260 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,600 
14,750 
15.000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22.600 
23,000 
23,600 
24,000 
24,600 
25,000 
25,600 
26,000 
20,600 


Pounds. 
1.000 
5.000 
10,U00 
15.000 
20,000 
25,000 
30.000 
35,000 
40.000 
45,000 
60,000 
51,000 
62,000 
53.000 
64,000 
55.000 
56,000 
67,000 
58.000 
50,000 
00.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88.000 
90,000 
92,000 
94,000 
96,000 
98.000 
100.000 
102,000 
104,000 
106,000 


EloDsation 
perioeh. 


Inch, 
0. 

.000133 
.000300 
.000460 
.000633 
.000783 
.000950 
. 001117 
.001300 
.001467 
.001633 
.001667 
.001700 
.  001717 
.001767 
.001817 
.001900 
.  001983 
.002150 
.002333 
.002667 
.003633 
.004750 
.005950 
.007767 
.010000 
.011183 
.012250 
.018683 
.015667 
.017590 
.019500 
.021383 
.023333 
.025750 
.028088 
.030883 
.0333 
.0367 
.0417 
.0467 
.0517 
.0600 
.0717 


Sacceasive 

eloDKatioD 

per  inch. 


Inch. 
0. 

.000133 
.000167 
.000150 
.000183 
.000150 
.000167 
.000167 
« 000183 
.000167 
.000166 
.000034 
.(MX)033 
.000017 
.000060 
.  00005'i 
.000083 
.000088 
.000  Iff  7 
.000183 
.000334 
.000966 
.001117 
.001200 
.001817 
. 002233 
.001i:i3 
.001117 
.001433 
.001984 
.001833 
.002000 
.001833 
.002000 
.  002417 
.002333 
.002750 
.0024 
.0034 
.0050 
.0050 
.0060 
.0083 
.0117 


Permanent 
set. 


Saccessive 

permanent 

sot. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mmmary. 


Tensile  strength  per  square  inch  of  original  section ponnds.. 

Klastio  limit  per  square  inch  of  original  section do... 

Elongation  per  inch  after  ruptare inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture i  inch  ftrom  neck 

Character  of  broken  surface granular ;  radiating  from  a  flaky  spot  near  circnm  ference 

BlongaUonofinchsectiona ".06. «.  07,  ".oe,  ".06,  ".06^  ".U" 


106. 00? 

55,000 

0.0683 

.001817 

.02* 

8.4 
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No.  2766. 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


ToUL 


PmtndM, 
250 
1,250 
2,500 
3,750 
5,0OU 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14.000 
H250 
H600 
14,750 
15,000 
15,250 
15,500 
15,760 
10,000 
10.250 
16,500 
17,000 
17.500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
23,500 
23,000 
23.500 
24,000 
24,500 
25,000 
25,500 
28,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29,000 
29.500 
29,820 


Per  eqnare 
incn. 


Poitnds. 

1,300 

5,000 

10.000 

15.000 

20,000 

25,000 

30.000 

35,000 

40,000 

45.000 

50,000 

51.000 

52,000 

53,000 

54.000 

55,000 

56,000 

57.000 

58.000 

50,000 

60.000 

61,000 

62,000 

63,000 

64,000 

65,000 

66,000 

68,000 

70,000 

72,000 

74,003 

76,000 

78,000 

80,000 

81»,  000 

84,000 

86.000 

88,000 

90,000 

92.000 

94.000 

96,000 

98,000 

100,000 

102,000 

104.000 

100  300 

108,000 

110,000 

112.000 

114,000 

116,000 

118,000 

118,480 


Elongation 
per  inch. 


Inch, 
0. 

.000150 
.000317 
.C00483 
.000633 
.000800 
.000983 
.001150 
.001317 
.001483 
.  001650 
.001683 
.  001717 
. 001767 
.001800 
.001833 
.  001867 
.001900 
.001933 
.  001083 
.002033 
.002117 
.002200 
.002300 
.002500 
.002717 
.003183 
.004167 
. 005217 
.006500 
.  00768 { 
.009017 
.  010233 
.011583 
.  013083 
.014383 
.  015917 
.017500 
.019017 
.  020767 
.022500 
.024333 
.020333 
.028500 
.0317 
.0350 
.0367 
.0417 
.0467 
.0517 
.0550 
.0667 
.0800 
.0983 


SacceBsire 

eloneation 

perinoh. 


Inch. 
0. 

.000150 
.000167 
.000166 
.000160 
.000167 
.000183 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000050 
.000033 
.000033 
.000034 
.000033 
.000033 
.  000050 
.  000050 
.  000084 
.000083 
.000100 
. 000200 
.000217 
. 000466 
. 000984 
.001050 
.001283 
.001183 
.001334 
.001216 
.  001.150 
.001500 
.001300 
.001534 
.  00158.'{ 
.  001517 
.001750 
.001733 
.001833 
.OO'JOOO 
.002167 
.0a32 

.003:{ 

.0017 
.0050 
.0050 
.0050 
.0033 
.0117 
.0133 
.018.') 


Permanent 
set. 


0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 


Inch. 


Saooeesive 

permanent 

set. 


0. 


Inch, 


Remarks. 


Initial  load. 


Klastic  limit. 


Tensile  strength. 


General  tntmmary. 

Tensile  strength  p(:r  square  inch  of  original  section ponnds..     118,480 

Elastic  limit  per  so  lare  inch  of  origin  al  section do . . .      (iO,  (hjO 

Elongation  per  incL  after  ruptare inch..      0. 1150 

Elongation  per  incl  under  strain  at  elastic  limit do...    .0020:t3 

Redoctionindiameter  at  pointer  rapture do...         .084 

Redaction  in  area  a.ter  mptare,  per  oentam  of  original  aectiun 27.6 

Position  of  mpture ".05  from  middle  of  stem 

Character  of  broken  surface granular;  silky  center 

Elongation  of  inch  sections ".07,  ".10,  ".23*,  ".15,  ".08,  ".06 

H.  Ex.  31 67 
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No.  2767. 

Marks,  iJ?i^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


PouwU. 
250 
1,260 
2,500 
3,750 
5.000 
6,250 
7,500 
8,750 
10.000 
11,250 
12.500 
12,750 
13.000 
13,250 
13,500 
13,760 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17.000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24, 000 
24.500 
25.000 
25,500 
26,000 
26,500 
26,640 


Per  sqaare 
incti. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
106,560 


ElonffatioD 
per  inch. 


Inch, 
0. 

.000150 
.  0U0317 
.000467 
.000650 
. 000800 
.000967 
.001133 
.001300 
.001483 
.001683 
.001733 
.001800 
.002200 
.002750 
.003217 
.003850 
.004500 
.  005183 
.005700 
.006300 
.  007433 
.008717 
.010167 
. 011417 
.013000 
.014750 
.016267 
.  017760 
.019500 
.021167 
.  022917 
.  024917 
.027333 
.029583 
.03^3 
.0367 
.0383 
.0433 
.0467 
.0533 
.0617 
.0700 
.0883 
.1117 


Saccessive 

eloDjcation 

per  inch. 


Inch. 
0. 

.000150 
.000167 
.000150 
. 000183 
. 000150 
.000167 
.000166 
.000167 
.000183 
.000200 
.000050 
.000067 
.000100 
.000550 
.000467 
.000633 
.000650 
.000683 
. 000517 
.000600 
.001133 
.001284 
.001450 
.001250 
.001583 
.001750 
.  001517 
.001483 
.001750 
.001667 
.001750 
.002000 
.002416 
.002250 
.003717 
.0034 
.0016 
.0050 
.0034 
.0066 
.0084 
.0083 
.0183 
.0234 


Permanent 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saccessive 

permanent 

set. 


Inch, 


0. 


Remarks. 


Initial  load. 


Elastic  limit 


Tonsiio  strengtli. 


General  summary. 

Tensile  strength  per  square  inch  of  orleinal  section ponnds..    106, 560 

Elastic  limit  per  sqaare  inch  of  original  section do. . .      52, 000 

Elongation  per  incn  after  rupture inch..      0.1250 

Elongation  per  inch  under  strain  at  elastic  limit do . . .    .001800 

Keduction  in  diuneter  at  point  of  rupture do . . .         .004 

deduction  in  area  after  rupture,  per  centum  of  original  section 30.6 

Position  of  rupture l".8o  from  neck 

Character  of  orokon  surface granular;  silky  center 

Elongation  of  inohsectlons ".08,  ".28*,  ".12,  ".10,  ".10,  ".07 


* 


,  *    '     •  - 


•V    . 
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No.  2767. 

Marks,  S$iS 

Diameter,  ".664. 

SectioDal  area,  .25  square  inch. 


Applied  loads. 


Pounds. 
250 
1,260 
2,500 
3,750 
5.000 
6,250 
7,500 
8,760 
10,000 
11.250 
12,500 
12,750 
13,000 
13,250 
13,600 
13,760 
14,000 
14,250 
14.500 
14.750 
15,000 
15,500 
16,000 
16,500 
17.000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24.000 
24.500 
25,000 
25,500 
20,000 
28,500 
26,640 


Per  square 
inch. 


—  Elongation 
per iDcb. 


Pounds. 
1,000 
5,000 
10,000 
15,  OOO 
20,000 
25,000 
30,000 
35.000 
40.000 
45,000 
50,000 
61.000 
52, 000 
53,000 
54.000 
65,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
00,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102, 000 
104,000 
106,000 
106, 560 


Inch. 
0. 

.000150 
.000317 
.000467 
.000650 
.000800 
.000967 
.001133 
.001300 
.001483 
.001083 
.001733 
.001800 
.002200 
.002750 
.  003217 
.003860 
.004600 
.005183 
.  005700 
.006300 
.007433 
.008717 
.010167 
.  0U417 
.013000 
.  014750 
.016267 
.017760 
.019500 
.021167 
.  022917 
.  024917 
.027333 
.029583 
.03^3 
.0367 
.0383 
.0433 
.0467 
.0533 
.0617 
.0700 
.0883 
.1117 


Saccesfiive 

elongation 

per  inch. 


Inch. 
0. 

. 000150 
.000167 
.000150 
.000]  83 
.000150 
.000167 
.000166 
.000167 
.000183 
.000200 
.000050 
.000067 
.000400 
.000550 
.000467 
.000633 
.000650 
.000683 
.000617 
.000600 
. 001133 
.001284 
.001450 
.001250 
.001583 
.001750 
.  001517 
.001483 
.001750 
.001667 
.001750 
.002000 
.002416 
.002250 
. 003717 
.0034 
.0016 
.0050 
.0034 
.0066 
.0084 
.0083 
.0183 
.0234 


Permanent 
set. 


In^. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncceaaive 

permanent 

sot. 


Inch. 


0. 


Remarks. 


Initial  load. 


ElasUc  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    106,560 

Elastic  limit  per  sauaro  inch  of  original  section do . . .      52,  OOO 

Elongation  per  incu  after  rupture inch..      0.1250 

Elongation  per  inch  under  strain  at  elastic  limit do . . .    .  00 1800 

Keduction  in  diameter  at  point  of  rupture do...         .094 

Iteduotion  in  area  after  rupture,  per  centum  of  original  section 30.6 

Position  of  rupture 1".85  from  neck 

Character  of  oroken  surface granular;  silky  center 

Elongation  of  inchaeotions ".08,  ".28*,  ".12, 'MO,  ".10,  ".07 


c 


Ce 


A^,S 
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No.  2750. 
Marks,  ^l^\^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  iucb. 


Applied  loads. 


I 


Total. 


Pounds. 

250 

1, 2r>o 

2,500 

3.750 

5,000 

6, 2:10 

7,500 

a,  750 

10,000 

11.2.50 

12,500 

12,750 

13,000 

13. 250 

13.500 

13,  7.50 
14,000 

14,  2.50 
14.  .500 
14,  750 
15.000 
15, 250 
15,500 
16,750 
10,000 
16,250 
16,500 
17,000 
17,500 
18,000 
18,500 
10,000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,600 
23.000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26.500 
27,000 
27,500 
27,910 


,  Elongation 


incn. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.0UO 
30,000 
35,000 
40,000 
45.000 
50,000 
51.000 
52,000 
53,000 
54,000 
5.5,000 
.56,000 
.57, 000 
58,000 
59,000 
60,000 
61,000 
62,000 
6.*),  000 
64,000 
65,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
98,000 
100.000 
102,000 
104,000 
106,000 
108,000 
110,000 
111,640 


SucceiMivo 

eloD;ration 

per Incb. 


Inch. 
0. 

.000150 
.000317 
.000483 
.0006.50 
.000800 
.000983 
.001160 
.001333 
.001500 
.001667 
.001(;83 
.001717 
.001767 
.001817 
.001850 
.O0ISX3 
.001017 
.001967 
.002000 
. 002117 
.002167 
.002317 
.002433 
.002667 
.002917 
.003300 
.004183 
.005333 
.006667 
.008333 
.010000 
.011667 
.013333 
.015117 
.016833 
.018833 
.020833 
.022500 
.024833 
.027333 
.030000 
.0317 
.0350 
.0383 
.0450 
.0600 
.0567 
.0683 
.0983 


Inch. 
J. 

.000150 
.000167 
.000166 
.  000167 
.000150 
.000183 
.000167 
. 000183 
.000167 
.000107 
.000016 
.0<M)034 
.000050 
.0000.50 
. 000033 
. 000033 
. 000034 
.000050 
.  000033 
.000117 
.000050 
.000150 
.000116 
.000234 
.000250 
.000383 
.000883 
.001150 
.001334 
.001666 
.001667 
.001667 
.001666 
. 001784 
.001716 
.002000 
.002000 
.001667 
.  002333 
.002500 
.002667 
.0017 
.0033 
.  0033 
.0067 
.0050 
.0067 
.0016 
.0300 


PermaoeDt 
set. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


Saccessive 

permanent 

set. 


Inch. 


0. 


.000017 


Bemarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


*  General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    Ill,  640 

Elasticlimit  per  square  inch  of  original  section do...      61.000 

Elongation  per  inch  after  rupture inch..      0.1167 

Elonication  per  inch  under  strain  nt  elastic  limit do...    .002167 

Keduction  in  diameter  at  point  of  rnptnro do...         .104 

]{ednction  in  area  after  rupture,  per  centum  of  original  section 33.6 

Position  of  ruptnre i  inch  from  neck 

Character  of  broken  surface % .granular;  silky  spot  in  center 

Elongation  of  inch  sectiona ".26*,  ".09,  ".07,  ".08,  ".09,  ".11 
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No.  2751. 

Marks,  i^Tio 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Snooessive 

elongation 

perlnch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundt. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,260 
12,600 
12,750 
13,000 
13,250 
13,500 
13.750 
14,000 
14,250 
14,500 
14,750 
15,000 
16,600 
16,000 
16,500 
17.000 
17,500 
18.000 
18,600 
i9.000 
19,500 
20,000 
20,500 
21,000' 
21,500 
22,000 
22,600 
23,000 
23,600 
24,000 
24,500 
25,000 
25,600. 
26,000 
26. 500 
27,000 
27,500 
27,520 

Pounds. 
1.000 
6.000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
66,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
8-1,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106, 000 
108,000 
110,000 
110, 080 

Inch. 
0. 

.000117 
.000283 
.000450 
.000600 
.000767 
.000950 
. 001117 
.001283 
.001483 
.001633 
.001667 
.  001683 
.001733 
.001783 
.001833 
.001867 
.002017 
.002300 
.002517 
.002833 
.004000 
.005333 
.006583 
.007800 
.000167 
.  010017 
.011050 
.013533 
. 015117 
.  016700 
.018333 
.  020050 
.021867 
.024000 
.026333 
.028333 
.030833 

0333 
.0367 
.0417 
.0450 
.0517 
.0567 
.0683 
.0067 
.1000 

Inch. 
0. 

.  000117 
.000166 
.000167 
.000150 
.000167 
.000183 
.000167 
.000166 
.000150 
.000200 
.000034 
.000016 
.000050 
.000050 
.000050 
.000034 
.000150 
.000283 
.000217 
.000316 
.001167 
.001333 
.001250 
.001217 
.001367 
.001750 
.  001033 
.001683 
.001584 
.001583 
. 001633 
. 001717 
.001817 
.002133 
.002333 
.002000 
.002500 
.002467 
.0034 
.0050 
.0033 
.0067 
.0060 
.0116 
.0284 
.0033 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

General  sumToary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..     110,  OSd 

Klasticlimit  per  square  inch  of  original  section do...      56,000 

Elongation  per  inch  after  inpture .Hnch..      0. 1233 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001807 

Iteduction  in  diameter  at  point  of  rupture do...         .104 

Iteduction  in  area  after  rupture,  per  centum  of  original  section 33.  .'i 

Position  of  rupture 1  ".84  from  necl« 

Character  of  brolcen  surface granular;  silky  center 

Elongation  of  inch  sections ".06.  ".08,  ".10,  ".13,  ".26*,  ".11 
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No*  2052. 
Marks,  ^^?«£r 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Tof-     '"•^n'Sr" 


Pounds. 
250 
1,250 
2,500 
3.750 
5,000 
6,250 
7.500 
8,750 
10,000 
11.250 
12,5  0 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,25» 
14,500 
14,750 
15,000 
15,500 
10.000 
16,500 
17,000 
17,5.^ 
18.000 
18,500 
19,000 
19.500 
20,000 
20,500 
21,000 
21.500 
22.000 
22.500 
23,000 
23,600 
24,000 
24,500 
25,000 
25^500 
26,000 
28,500 
27,000 
27.500 
27,630 


Pound$. 
1,000 

r.,000 

10.000 
15,000 
20,000 
25,000 
30  000 
35.000 
4^000 
45,000 
50,000 
51.000 
52  000 
53.  OOJ 
54.000 
50,000 
56,000 
57,000 
58.000 
59,000 
60.U00 
62,000 
64.000 
66, 0. 0 
68.000 
70,000 
72.000 
74,0(M) 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88.000 
90.000 
92,000 
94,000 
96,000 
98.000 
100.000 
102,000 
104,000 
106,000 
108.000 
110,000 
110,  520 


Elonsation 
per  inch. 


Inch. 
0. 

.  CO0117 
.000283 
.000467 
.000617 
.000783 
.000050 
.001133 
.001300 
.001467 
.001633 
.001667 
. 001700 
.  0U1733 
.001783 
.001833 
.001867 
.001983 
.002117 
.002250 
.002583 
.003550 
.005117 
.006;U0 
.007750 
.009167 
.010667 
.011950 
.013417 
. 014917 
. 016500 
.  018181 
.010917 
. 021867 
.024167 
.026083 
.028250 
.030583 
.0833 
.0367 
.0400 
.0467 
.0517 
.0567 
.0667 
.0850 
.1067 


Saccesaive 
eloneation 
per  Inch. 


Inch. 
D. 

.000117 
.000166 
.000184 
.000150 
.000166 
.000167 
.000183 
.000167 
.000167 
.000166 
.000034 

.ooooai 

.000033 

.000050 

.000050 

.000034 

.000066 

.000184 

.000133 

. U00333 

.000967 

.001567 

.  001233 

.U01400 

.001417 

.001500 

.001283 

. 001467 

.001500 

.001583 

.001683 

.001734 

.001950 

.002300 

.001916 

.002167 

.002333 

.002717 

.0034 

.0033 

.0067 

.0050 

.0050 

.0100 

.0183 

.0217 


Permanent 
Bet. 


SucceiisiTo 

permanent 

set. 


Inch. 


0. 
». 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


Remarks. 


InlUal  load. 


Blastio  limit 


Tensile  strength. 


General  summary. 

Tenffile  strength  per  square  inch  of  original  section pounds..    110,520 

Elaaliclimit  per  sonare  inch  of  original  section do...      57,000 

Elongation  per  incn  after  rupture inch..      0.1467 

Klongation  per  inch  under  strain  at  eUlstic  limit do...    .001933 

Itednction  in  diameter  at  point  of  rupture do...         .104 

llednetion  in  area  after  rupture,  per  centum  of  original  section 33.5 

Position  of  mpture « 3  inches  from  neck 

Character  of  broken  surface granular;  silky  center 

Elongation  of  inch  sectioiui •• ".10,  'Mo,  ".29*, 'M5, 'MO,  ".08 
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No.  2753. 

Marks,  ^i  Vl 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


PoundK 
25a 
1,250 
2,500 
3,760 
5,000 
6,250 
7,500 
8.750 
10,000 
11,250 
12.500 
12,760  ' 
13,000 
13.250 
13,600 
13,760 
14,000 
14,260 
li.600 
14,760 
15,000 
15.500 
10.000 
16,500 
17,000 
17.500 
18.000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23.000 
23,600 
24,000 
24.500 
25,000 
25,500 
26.000 
26,500 
27,000 
27,050 


Per  Moare 
Incii. 


Pounds. 

1,000 

5,000 

10,000 

15,000 

2o,ogo 

25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
62,000 
63,000 
51,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
83,000 
81.000 
86,000 
88,000 
90,000 
02.000 
04.000 
06. 0(:0 
98,000 
100,000 
102.  000 
104.000 
106,000 
108,000 
108,  200 


Elongation 
per  Inch. 


Inch. 
0. 

.000167 
.000333 
.000500 
.000650 
.000817 
.000983 
.001183 
.001367 
.001633 
.001717 
.  001767 
.001817 
.001967 
.002250 
.002500 
.  003167 
.003667 
.004167 
.004667 
.006283 
.006500 
.007800 
.009083 
.  010333 
.011667 
.  013100 
.01458:1 
.  0160&'1 
.017567 
.010167 
.020917 
.  022917 
.024833 
.027000 
.029333 
.0317 
.0350 
.0383 
.0417 
.0467 
.0517 
.0583 
.0683 
.0883 
.1017 


Saoceealve 

elonjration 

porluch. 


Inch. 
0. 

.000167 
.000166 
.  000167 
.000150 
. 000167 
.000166 
.000200 
.000184 
.000166 
.000184 
.000050 
.000050 
.00015C 
.000283 
.000250 
.000667 
.000600 
.000500 
.000500 
.000616 
.001217 
.001300 
.  001283 
.  001250 
.001334 
.001433 
.00148:) 
.001500 
.001484 
.  001600 
.001750 
.003000 
.001016 
.  002167 
.  003333 
.  002367 
.  0033 
.00:33 
.0034 
.0050 
.0050 
.0066 
.0100 
.0200 
.0134 


Permanent 

set. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Jneh. 


Soocesaive 

permanent 

set. 


Bemarks. 


Inch. 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  aqnare  inch  of  original  section pounds..    108,200 

Elasticlimit  per  sonare inch  of  original  section do...      52.000 

Elongation  per  incn  after  rapture inch . .      0. 1 167 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001817 

Iteduction  in  diameter  at  point  of  rupture do . . .         .  094 

Kednction  in  area  after  rupture,  per  centum  of  original  section 30. 6 

Position  of  rupture S^iiicheR  from  neck 

(Character  of  brok=)n  surface granultir;  silky  cent€*r 

Elongation  of  inch  sections ".09,  ".11,  ".20*,  ".13,  ".07,  ".08 
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No.  2754. 

Marks,  iJii^ 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  loAdf. 


Total. 


Poundt. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14.500 
14,750 
13,000 
15,500 
16,000 
16.500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
25,000 
25.500 
26,000 
26,500 
27,000 
27,500 
27,680 


Per  aonare 
incli. 


Povnds. 

1.000 

5,000 

.    10,000 

15,000 

20,000 

25,000 

30,000 

33,000 

40,000 

45.000 

60,000 

51.000 

52,000 

53,000 

54,000 

55,000 

56,000 

57,000 

58,000 

59,000 

60,000 

62.000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76.000 

78.000 

80.000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

08,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,  000 

110,720 


Elooeation 
per  inch. 


Inch. 
0. 

.000117 
.000283 
.000450 
.000633 
.000800 
.000983 
.001150 
.001317 
.001483 
.001650 
.001717 
.001783 
. 001817 
. 001917 
.002017 
.002133 
.002600 
.003033 
.003367 
.003917 
.  005133 
.006333 
.007567 
.008783 
.010083 
.011500 
.012833 
. 014167 
.015667 
.017167 
.018667 
. 020433 
.022133 
.023833 
.025833 
. 028267 
.030833 
.0333 
.0367 
.0383 
.0450 
.0500 
.0550 
.0650 
.0833 
.1017 


Saocessive 

eloDjration 

per  inch. 


Inch* 
X 

.000117 
.000166 
.000167 
. 000183 
. 000167 
.000183 
.000167 
.000167 
.000166 
.000167 
.000067 
.000066 
.000934 
.000100 
.OUOIOO 
.000116 
.  000467 
.00043a 
.  000333 
.000550 
. 001216 
. 001200 
.001234 
.  001216 
.001300 
.001417 
.  001333 
.001334 
.  001500 
.001500 
.001500 
.001766 
.001700 
.001700 
.002000 
.002434 
.002566 
.002467 
.0034 
.0016 
.0067 
.0050 
.0050 
.0100 
.0183 
.0184 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snccosaive 

permaoent 

set. 


0. 


Ineh. 


Remarks. 


Initial  load. 


ElaaticUmit. 


Tenaile  strength. 


General  sjummary. 

Tensile  strength  per  sqnare  inch  of  ori^nal  section pounds..    110, 720 

Klastic  limit  per  sqaare  inch  of  original  section ;do. . .      53,  OUO 

Elongation  per  inch  after  rnptare inch. .      0. 12KJ 

Elongation  per  inch  under  stniin  at  clastic  limit do...    .001817 

Reduction  in  diameter  at  point  of  niptnro do...         .01)4 

Itodnction  in  area  after  rapture,  per  centum  of  original  section 3U.  0 

Position  of  rupture 2".65  from  n ei; k 

CYiaracter  of  firoken  surface granular;  silky  center 

ElongattoBofiachsoctiona * ".09,  ".14,  ".27*.  ".13,  ".08,  ".06 


1064  TESTS   OF   IBON,  STEEL,  AND   OTHER  MATEBIALS. 

No.  2765. 

Marks,  JS$;S 

Diameter  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loada. 


Total. 


Pounds. 

250 

1,250 

2,600 

8,750 

6,000 

0,250 

7.600 

8,760 

10,000 

11,250 

12,500 

12,750 

13,000 

13.250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

10,000 

10,500 

17,000 

17,500 

18.000 

18,500 

10.000 

10,500 

20.000 

20,500 

21,000 

21,500 

22,000 

22,500 

23,000 

23,500 

24,000 

24,500 

25,000 

25.500 

26.000 

26,600 

27,000 

27, 310 


Per  square 
inch. 


Poundt. 

1,000 

5,000 

10,000 

16,000 

20,000 

25,000 

30,000 

35.000 

40,000 

45,000 

50,000 

51,000 

62.000 

63,000 

64,000 

66.000 

66,000 

57,000 

58.000 

50,000 

60,000 

62,000 

64,000 

66.000 

68.000 

70,000 

72,000 

74,000 

76,000 

78,000 

80.000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

96,000 

100,000 

102,000 

104,000 

106,000 

108,000 

109,240 


Elonfcation 
per  inch. 


0. 


Inch. 


.000183 

.000300 

.000467 

.000633 

.000800 

.000967 

.001133 

.001300 

.001467 

.001683 

.  001717 

.001833 

.001950 

.002233 

.002517 

.002850 

.003333 

.003917 

.004467 

.005050 

.  000217 

.007450 

.008750 

.010083 

.011333 

.012r.83 

.014083 

.015667 

.017083 

.  018750 

.020400 

.022050 

.023050 

.026083 

.028333 

.0317 

.0350 

.0367 

.0383 

.0450 

.0500 

.0550 

.0650 

.0783 

.1000 


Saccesaiye 

elongation 

I»er Inch. 


Inch. 
0. 

.000133 

.000167 

.000167 

.000166 

.000167 

.000167 

.000166 

.000167 

.000167 

.000116 

.000034 

.000116 

.000117 

.000283 

.000284 

.000333 

.000483 

.000584 

.000550 

.000583 

.001167 

.001233 

.001300 

.  001333 

.  001250 

.001260 

.001500 

.00158^ 

.0014U 

.00166- 

. 001650 

.  001650 

.001900 

.  002133 

.002250 

.003367 

.0033 

.0017 

.0016 

.0067 

.0050 

.0050 

.0100 

.0133 

.0217 


Permanent 


Inch. 


0. 
0. 
0. 
0.' 
0. 
0. 
0. 
0. 
0. 


SaeoesfliYe 

permanent 

set. 


Inch. 


0. 


B«markB. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..    109,240 

Elastic  limit  per  square  inch  of  original  section do...      51,00fl 

Elongation  per  inch  after  rapture inch..      0.1167 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001717 

Re<lnction  in  diameter  at  point  of  rupture do . . .         .084 

Reduction  in  area  after  rupture,  per  centum  of  original  section 27.  U 

Position  of  rupture at  middlo  of  stein 

Character  of  broken  surface grunular;  nilky  CM^nt(*r 

Elongation  of  inch  sections ".07,  ".09,  ".20*  ,".15,  ".10,  ".09 


jo'\y^€>i^.x.j^/'ie  ^yyo.2- 
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H  Ex  A/.....  49  2 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.  1065 

No.  2756. 

Marks,  ^%\^{ 

Diameter,  ''.564. 

Sectional  area,  .25  square  iDcb. 


Applied  loads. 


I 


Total. 


Per  Mjaare 
iocb. 


nerinrh.     '  WoncaU 


Pounds. 

1,260 
2,500 
3.750 
5,000 
6.250 
7,500 
8,750 
10,000 
11.250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,750 
15^000 
16,500 
16.000 
16,500 
17,000 
17.500 
18.000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,600 
25,000 
25,500 
26,000 
28,500 
27.000 
27,500 
27,790 


PottndM. 
1.000 
5.000 
10,000 
15,000 
20. 000 
25,000 
30,000 
35,000 
40.000 
45.000 
50,000 
51.000 
52,000 
53,000 
54.000 
55,000 
56.000 
57,000 
58,000 
50.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
HO,  000 
82,000 
84.000 
86,000 
88,000 
00,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108, 000 
110, 000 
111,160 


per  inch. 


Inch. 
0. 

.000117 
.000283 
.000450 
.00(»600 
.000767 
.000950 
.001133 
.001300 
.001467 
.001633 
.001667 
.001683 
.001717 
.001783 
.001817 
.001867 
.001900 
.002000 
.002083 
.002217 
.002633 
.003417 
.004750 
.006083 
.007583 
.009083 
. 010367 
.011867 
.013650 
.  015167 
.016667 
.018183 
.020167 
.022167 
.  024100 
.  026217 
.0283 
.0317 
.0350 
.0383 
.0417 
.0467 
.0517 
.0600 
.0717 
.0917 


oil 
per'iDcb. 


Inch. 

.000117 

.000166 

.000167 

.000150 

.000167 

.000183 

.000183 

.000167 

.000167 

.000166 

.000034 

.000016 

.000034 

.000066 

.000034 

.000050 

.000033 

.000100 

.000083 

.000134 

.000416 

.000784 

.001333 

.001333 

.001500 

.001500 

.001284 

.001500 

.001783 

.001517 

.001500 

.001516 

.001984 

.002000 

.001933 

.002117 

.002088 

.0034 

.0033 

.0033 

.0034 

.0050 

.0050 

.0063 

.0117 

.0200 


1 

Permamot 
set. 

Sacoeaaive 

permanent 

set 

Remarks. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

General  Bummary, 

Teoafle strenj^th  per  sqaare  inch  of  original  Rection pounds..    111,160 

Elastic  limit  per  square  inchof  original  section do...      57,000 

Elongation  per  inch  after  rupture inch..      0.0950 

Elongation  per  inch  nnder  strain  at  elastic  limit do . . .    .001000 

Keduction  in  diameter  at  point  of  rapture do...         .Q:A 

Reduction  in  area  after  rapture,  per  centum  of  original  section 18. :{ 

Position  of  rupture ".70  from  neck 

Character  of  broken  surface granular ;  radiating  from  a  duJl  spot  at  circumference 

£longation  of  inch  sections ".  18* ,  ".09,  ".08,  ".07,  ".07,  ".08 


JO'\yie&l. ^ . X .  J^/'Ib  Jn>.j. 
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H  Ex  A/...A9  2 


TESTS    OF   IRON,    STEEL,    AND   OTHER   MATERIALS.  1065 

No.  2756. 

Marks,  ^l\^{ 

Diameter,  ''.564. 

Sectional  area,  .25  square  iDcb. 


Applied  loads. 


Totol. 


Potmds. 
250 
1,250 
2,500 
3,750 
5.000 
0,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
U,000 
14.250 
14,600 
14,750 
15^000 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18,500 
19,000 
10.500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24.000 
24,500 
25,000 
25.500 
26.000 
26.500 
27,000 
27,600 
27,790 


Per  sqaaro 

iDCh.   I 

I 
I. 


per  incb. 


per  inch. 


Pound*. 
1,000 
5,000 
10,000 
]5,000 
20,000 
25,000 
30,000 
3.^000 
40,000 
45,000 
50,000 
51.000 
52,000 
53,000 
M.OOO 
55,000 
50,000 
57,000 
56,000 
50,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
KO.OOO 
82,000 
84,000 
86,000 
88,000 
UO.OOO 
92,000 
94.000 
06.000 
98,000 
100,000 
102,000 
104,000 
106,000 
108. 000 
110,000 
111,160 


Inch. 
0. 
.000117 
.000283 
.000450 
.000600 
.000767 
.000950 
.001133 
.001300 
.001467 
.001633 
.001667 
.001683 
.001717 
.001783 
.  001817 
.001867 
.001900 
.002000 
.002083 
.002217 
.002633 
.003417 
.004750 
.006083 
.007583 
.009083 
. 010367 
.011867 
.013650 
.015167 
.016667 
.018183 
.020167 
.022167 
.024100 
.026217 
.0283 
.0317 
.0350 
.0383 
.0417 
.0467 
.0517 
.0600 
.0717 
.0017 


Inch, 

). 

.000117 
.000166 
.000167 
.000150 
.000167 
.000183 
.000183 
.000167 
.000167 
.0O01C6 
.000034 
.000016 
.000034 
.000066 
.000034 
.000050 
.000033 
.000100 
.000083 
.000134 
.000416 
.000784 
.001333 
.001333 
.001500 
.001500 
.001284 
.001500 
.001783 
.001517 
.001500 
. 001516 
.001984 
.002000 
.001033 
.002117 
.002083 
.0034 
.0033 
.0033 
.0034 
.0050 
.0050 
.0083 
.0117 
.0200 


Permamnt 
set. 


SuccesBive 

penoaneDt 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  ori^nal  nection pounds..    111,160 

Elastic  limit  per  square  inch  of  original  section do...      57,000 

Elongation  per  inch  after  rupture inch..      0.0030 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001000 

Keduction  in  diameter  at  point  of  rupture do . . .  .054 

Reduction  in  area  after  rupture,  per  centum  of  original  section 18.  :J 

Position  of  rupture ".70  from  neck 

Character  of  broken  surface granular ;  radiating  from  a  du]l  spot  at  circumference 

Elongation  of  inch  sections ".  18* ,  ".09,  ".08,  ".07,  ".07,  ".08 
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H  Ex  .1/ ...  49  2 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.  1065 

No.  2756. 

Marks,  %\^{ 

Diameter,  '^564. 

Sectional  area,  .25  square  iDcb. 


Applied  IomIa. 


Tow-    '  ^"nX" 


Pounds. 
250 
1,250 
2,500 
3,750 
5.000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14.750 
15^000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,600 
25.000 
25,500 
26,000 
26,500 
27,000 
27,500 
87,790 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35.000 
40.000 
45,000 
50.000 
51,000 
52,000 
53,000 
54.000 
55,000 
50.000 
57,000 
58,000 
50,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
UO.OOO 
02,000 
94.000 
96,000 
98.000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
111,160 


Elongation 
per  inch. 


Inch. 
0. 

.000117 
.000283 
.000450 
.000600 
.000767 
.000950 
.001133 
.001300 
.001467 
.001633 
.001667 
.001683 
.001717 
.001783 
.001817 
.001867 
.001900 
.002000 
.002083 
.002217 
.002633 
.003417 
.004750 
.006083 
.007583 
.000083 
.010367 
.011867 
.013650 
. 015167 
.016667 
.018183 
.020167 
.022167 
.024100 
.026217 
.0283 
.0317 
.0350 
.0383 
.0417 
.0467 
.0517 
.0600 
.0717 
.0917 


Succesnivc 

elongation 

per  incb. 

Permantnt 
sot. 

Successive 

permanent 

set. 

Remarks. 

Inch. 
0. 
.000117 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastiq  limit 

Tensile  strength. 

.000166 

.000167 

.000150 

.000167 

.000183 

.000183 

.000167 

.000167 

.000166 

.000034 

.000016 

.000034 

.000066 

.000034 

.000050 

.000033 

••"••••'•••• 

.000100 

000083 

.000134 

.000416 

.000784 

.001333 

.001333 

.001500 

• 

.001500 

.001284 

.001500 

.001783 

.001517 

.001500 

.001516 

.001984 

.002000 

.001933 

. 002117 

.002088 

.0034 

.0033 

.0033 

.0034 

.0050 

•""*•••"•••• 

.0050 

.0083 

.0117 

.0200 



General  summary, 

Teoidle  straigth  per  square  ineh  of  original  Rection pounds..    111,160 

Blastic  limit  per  sooare  inch  of  original  section do...      57,000 

Elongation  per  inch  after  rupture Inch..      0.0950 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001000 

Eedoction  in  diameter  at  point  of  iiiptnre do. . .  .  0.>4 

Kednction  in  area  after  rupture,  per  centum  of  original  section 18.  a 

Foidtion  of  rupture ".70  from  neck 

Character  of  broken  surface granular ;  radlatiug  from  a  dull  spot  at  circumference 

Elongation  of  inohaections ".18*,  ".09,  ".08,  ".07,  ".07,  ".08 


1066         TESTS  OF   IRON,  STEEL,  AND   OTHER  MATERIAIiS. 

No.  2757, 

Marks/5§»g^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundi. 
250 
1,250 
2,500 
3,760 
5,000 
6,250 
7.50O 
8.750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,  250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
]5,000 
15,500 
16,000 
16,500 
17, 000 
17,500 
18.000 
18,500 
19,000 
19.600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23, 600 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,120 


Per  sanare 
inca. 


Poundi. 

1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

51,000 

52.000 

53,000 

54,000 

55,000 

56,000 

57,000 

58,000 

59,000 

60,000 

62,000 

64,000 

66,000 

08.000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92.000 

94,000 

96,000 

98,000 

100,000 

102,000 

104  000 

106. 000 

108,000 

110.  000 

112,000 

112, 480 


Eloneation 
permch. 


Inch, 
0. 

.000117 
.000283 
.000450 
.000617 
.000783 
.000050 
.001117 
.001288 
.001450 
.001633 
.001667 
.001700 
.001733 
.001783 
.001817 
. 001933 
.002C00 
.002117 
.  002250 
.002G67 
.003350 
.004350 
.005533 
. 006017 
.008167 
.009583 
.  011000 
.012000 
. 013917 
.015083 
.016833 
.  018417 
.020250 
.022083 
.  024167 
.025967 
.0283 
.0317 
.0333 
.0367 
.0400 
.0450 
.0500 
.0550 
.0650 
.0850 
.1033 


Saccesaive 

elongation 

per  Incb. 


Inch, 
0. 

.  000117 
.  000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.  000167 
.  000183 
.000034 
.000033 
.000033 
.000050 
. 000034 
.000116 
.000067 
.000117 
.000133 
.000417 
.000683 
.001000 
.001183 
.  001384 
.001250 
. 001416 
.001417 
.001000 
.001917 
.001168 
. 001750 
.001584 
.001833 
.001833 
. 002084 
.001800 
.002333 
.0034 
.0016 
.0034 
.0033 
.0050 
.0050 
.0050 
.0100 
.0200 
.0183 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0, 
0. 
0. 


SucoesaiTe 

permanent 

set 


Inch, 


0. 


Remarks. 


Initial  load. 


Elastic  limit 


Tonsilo  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  origin^  section pounds..    112,480 

Elastic  limit  per  square  inch  of  original  section  do...      55,000 

Elongation  per  inch  after  rupture inch..      0.1300 

Elongation  por  inch  under  strain  at  clastic  limit do...    .001817 

Kednction  in  diameter  at  point  of  rupture do...         .084 

Kml  iiction  in  area  after  rupture,  por  centum  of  original  section 27. 6 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface granular;  silky  center 

Elongation  of  inch  sections » » ".08, 'Ml,  'M9*, ''.21\ 'Ml,  ".08 
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No.  2758. 
Marks,  ^^§1^' 

Diameter,  ''.564. 

Sectional  area,  .25  square  incb. 


Applied  loads. 


Total. 


Pounds. 
250 
1.250 
2,500 
8,750 
5,000 
8^250 
7,500 
8.750 
10,000 
11,250 
12.500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14.750 
15.000 
15.600 
10,000 
16,500 
17.000 
17,500 
18,000 
18,500 
19,000 
10,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,600 
23,000 
23,500 
24,000 
.24,500 
25,000 
25,500 
20,000 
26,500 
27,000 
27,500 
28.000 
28,030 


Per  sqaare 
incn. 


Pounds. 

1,000 

5,000 

10.000 

15,000 

20.000 

25,000 

30.000 

35.000 

40.  000 

45,000 

50,000 

51,000 

52.000 

53,000 

54,000 

55.000 

56,000 

57,000 

58.000 

69.000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74.000 

76,000 

78,000 

80,000 

82.000 

84,000 

86,000 

88,000 

90.000 

92,000 

94.000 

96.000 

98,000 

100.  OOO 

102. 000 

104.000 

106.000 

108,000 

110.000 

112.000 

112, 120 


EI.ng.tion  ^Sl^-J- ;  Penn.nont  ^"^^^^ , 

set. 


por  inch. 


elongation 
per  inch. 


set. 


Remaiks. 


Inch 

.  000150 

.  000317 

.000467 

.000033 

.0UO8O0 

.000967 

.001133 

.  001300 

.001467 

.001667 

.001717 

.001750 

.001783 

.001800 

.001850 

.001933 

.001983 

.002100 

.002250 

.002450 

.003067 

.004000 

.  005167 

.006583 

.0q7833 

.000333 

. 010617 

. 012083 

. 013533 

.014850 

.016500 

.018167 

.020000 

.022083 

.023833 

.  026167 

.028333 

.030833 

.  033750 

.0367 

.0400 

.0450 

.0500 

.0567 

.0667 

.  0833 

.0950 


Inch. 

.000150 

.000167 

.000150 

.000166 

.000167 

. 000167 

.000166 

.000167 

.  000107 

. 000200 

.000050 

.000033 

.  000033 

.000017 

.000050 

. 00OOH3 

.000050 

.000117 

.  000150 

.000200 

.000617 

.000933 

.001167 

.001416 

.  0O12.'50 

.001500 

.001284 

. 001466 

. 001450 

.001317 

.OOlOi'jO 

. 0016G7 

.001833 

.002083 

.001750 

.  002334 

.  002166 

.  0O2.')OO 

. 002917 

.002950 

.0033 

.0050 

.0050 

.0067 

.0100 

.0166 

.0117 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


Initial  load. 


£la8Uc  limit. 


Tensile  strength. 


General  summary. 

Teosilo  strenfi^  per  square  inch  of  orimnal  section pounds..    112,120 

Klastic  limit  per  sanare inch  of  original  section do...      57,000 

Klonjration  per  inch  after  rupture inch..      0.0967 

Klonj):ation  per  inch  under  strain  at  elastic  limit do. . .    .0011)83 

Reilactinn  in  diameter  at  point  of  ruptiirn d«...         .  074 

Reduction  in  area  after  rupture,  ]>er  centum  of  original  section 24. 6 

Pmitiun of  ntiituro i  inch  from  muk 

CharacU^rof  broken  surface granular;  dull  spot  at  cfrcumforenoo 

£loogation  of  inch  sectiona ".07,  ".07,  ".07,  ".08,  ".10,  ".10* 


1068        TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2769. 

Marks,  ii»»,? 
Diameter,  ''.564. 
.   Sectional  area,  .25  square  inch. 


Applind  loadd. 


ToUl. 


Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,760 
10,000 
11,250 
12,500 
12,760 
13,000 
13, 250 
13,500 
13.760 
14.000 
14.250 
16,500 
14,750 
15,000 
15,500 
16,000 
16.500 
17,000 
17.500 
18,000 
18.500 
19.000 
10,500 
20.000 
20,500 
21,  000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
25,500 
26,000 
26,500 
27.000 
27,500 
27,800 


Per  square 
inch. 


Founds. 

i.ooe 

6.000 
10,000 
15,000 
20,  UOO 
25.000 
30,000 
35,000 
40.000 
45, 000 
50, 000 
51,000 
52.000 
53.000 
54.  000 
56,000 
56,000 
57.000 
68,000 
59,000 
60,000 
62.  000 
64.  (HH) 
({<>.  OIK) 
(is,  (.MXl 
70. 000 
72, 000 
74,000 
76,000 
78,000 
80,000 
82,000 
81.000 
86. 000 
88,000 
90,000 
02. 000 
94,000 
96,000 
98.000 
100.000 
102,  000 
104,000 
106,000 
108.000 
110,000 
111,200 


Elongation 
per  inch. 


Inch. 
0. 

.000117 
. 000267 
.000450 
.000617 
. 000767 
.000933 
.001117 
.001300 
.001450 
. 001G33 
.001067 
.001700 
.0017:« 
.001767 
.001817 
.001900 
.  00198!) 
.002100 
.002217 
. 002467 
. 003000 
.  00383:( 
.  004917 
.006107 
.  007:>33 
.009000 
.010283 
.011750 
.013107 
. 014750 
.016500 
.018000 
. 019700 
.021607 
. 023667 
.  025833 
. 027833 
.030167 
.0333 
.0367 
.0400 
.0450 
.0500 
.0550 
.  0650 
.0900 


Suc(«8!tive 

elongation 

per  incb. 


0. 


l7u:h. 

000117 

.000150 

.000183 

,000167 

.000150 

, 000166 

, 000184 

000183 

.000150 

,000183 

,  (IUO034 

O0Ol)3:J 

000033 

, 000034 

, 000050 

.000083 

. 000083 

. 0001 17 

,000117 

000250 

, 000533 

,000833 

001084 

.001250 

001366 

001467 

,001283 

.001467 

.001417 

001583 

IK)1750 

. 001500 

001700 

,001967 

002000 

002166 

. 002000 

002334 

003133 

.0034 

0033 

0050 

0050 

0050 

0100 

0250 


KeuisiikH. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


set. 


Inch. 


0. 


Initial  Viad. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    1 1 1 ,  200 

Elastic  limit  per  square  inch  of  original  section do. . .      55,  (.00 

Elongation  per  incn  after  rupture inch..      0. 0D0»> 

Elongationper  inch  under  strain  at  elastic  limit do  ..    .U0ixi7 

Keduction  in  diamctor  %t  point  of  rupture do. .  .  0(»» 

Keduction  in  area  after  ruptui-o,  per  ceu turn  of  original  »oction l\.A 

Poiiition  of  rupture ".4:»  from  neek 

Character  of  broken  surface *. granular;  wilkv  center 

Elongation  of  inch  sections ".05,  ".05  ".00  ".06  ".08,  ".24* 
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ifo.  2760. 
Marks,  15  S»  S' 

Diameter,  ".564. 

Sectional  area,  .25  square  incb. 


Applied  loadB. 


T«"^     ^"inX" 


Pounda. 
250 
1.250 
2.500 
3,750 
5,000 
6,250 
7.500 
8,750 
10.000 
1L250 
12.500 
12,750 
13,000 
13,250 
13,500 
13,750 
11,000 
14,250 
14.500 
14.750 
15.000 
15.500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22.500 
23.000 
23,500 
24.000 
24,500 
25.000 
25,500 
26,000 
26.500 
28,860 


Pounds, 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 

:!o,ooo 

35.000 
40,000 
45,000 
50,000 
51,000 
52,000 

5:s.ooo 

54,000 
55,  000 
56,000 
57,000 
58,000 
59, 000 
60,000 
6-',  000 
64.000 
60,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82.000 
84.000 
86.000 
88.000 
90.000 
92. 000 
91,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
107.440 


Elongation 
per  inch. 


Inch. 
0. 

.000117 
.000283 
.000450 
.000600 
.000767 
.000933 
.001117 
.00128:< 
.001450 
.  001633 
,001683 
.001783 
.  OOlOoO 
.O024B7 
.  OO2800 
.  003367 
.003883 
.004500 
.005067 
.005833 
.006950 
.008333 
.009583 
.010917 
.012667 
.014167 
.  01558:) 
.017100 
.018750 
.  020783 
. 022667 
.024833 
.026833 
.0300 
.0317 
.  0350 
.038:{ 
.0417 
.0467 
.0:>I7 
.  O-V.? 
.068:* 
.083.'J 
.1167 


Succemlve 

elon||[atiou 

per  mcb. 


Inch. 
9. 

.  000117 
.000166 
. 000167 
.000150 
.000167 
.000166 
.000181 
.000160 
.000167 
.0001 8.1 
.000050 
.  000100 
.  000107 
.  000517 
. 000333 
. 000567 
. 000516 
.000617 
. 000567 
. 000766 
.001117 
. 001383 
. 001250 
. 001334 
.  001750 
.001500 
.001410 
.  001517 
.001650 
.  002038 
.001884 
. 002166 
. 002000 
. 003167 
.0017 
.0033 
.  0033 
.  0034 
.0050 
.0050 
.0050 
.0116 
.01.M) 
.  0334 


Permanent 
set. 


Sacoesaive 

permanent 

set. 


Inch. 


0. 

0, 

0. 

0. 

0. 

0. 

0.- 

0. 

0. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  streiigtb. 


Genei'al  summary. 

Tenaile  strengtli  per  square  inch  of  orinpnal  8ection '. pounds . .     107, 440 

Elastic  limit  per  saaare  inch  of  original  section do. . .      51,  OOO 

Elongation  per  incn  after  rupture inch . .      0. 1 4 1 7 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00168:) 

Reduction  in  diameter  at  point  of  rupture do...         .084 

Reduction  in  area  after  rupture,  per  ct^ntum  of  original  section 27.6 

Position  of  rupture 2|  inches  from  neck 

Character  of  broken  surface granular;  silky  spot  near  center 

Elongation  of  inch  sectlona 09,  ".22*.  ".23»,  ".15,  ".10,  ".06 
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No.  2761. 

Marks,  iS^;S 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Pounds. 

250 

1,250 

2,500 

3.750 

5.000 

6,  250 

7,500 

8,750 

10,  000 

11,250 

12, 500 

12,750 

13,000 

13, 2.'>0 

13. 500 

13.750 

14.000 

U.  250 

H,  500 

14,  750 
15,000 

15,  500 

16,  000 
10,500 
17,000 
17, 500 
lH,Oi)0 
18.500 
10, 000 
19.500 
20,000 
20,500 
21, 000 
21,500 
22,000 
22,500 
2:^  OOO 

23,  500 
24, 000 

24,  500 

25,  000 
25,500 
20,  000 

26,  500 
28,610 


Pnr  nqiiare 


lUCt 


Powndit. 
1,000 
5,000 
10,000 
15, 000 
20,  000 
2),  000 
30,  000 
35.000 
40.000 
45.000 
50,  UOO 
51,000 
52, 000 
53.  COO 
.'4,  000 
.v..  000 
.•)45,  OOtI 
57, 000 
5J<,  000 
fjO,  000 
60,  000 
02,  Olio 
Ci,  000 
66,  000 
08,000 
70.  000 
72,  000 
74.000 
76,  000 
78,000 
80,000 
82,000 
84, 000 
86.000 
88,000 
90,000 
92,  000 
94,000 
90,000 
98.000 
100.000 
102,  000 
104,000 
106,000 
106,440 


Elongation 
per  inch. 

Succesairo 

olongation 

per  inch. 

Permanent 
net. 

Inch. 
0. 
0. 
0. 
0. 
0. 

0. 

0. 
.000017 

SnccesAive 

permanent 

act. 

Inch. 
0. 

Remarks. 

Inch. 
0. 
000133 

Iiteh. 

0. 

.000133 
. 000167 
.  000167 
.000183 
.  000167 
.  (J00166 
.000167 
. 000167 
.OOOKU! 
.00U1K4 
. 000033 
.000050 
. 000033 
.000117 
.000160 
.000417 
.  0(K)3(>6 
.  000667 
.000517 
.  0U0<{3 
.001233 
.00l.'>84 
.O.)1016 

•  .000917 
.001333 
.001467 
.  001533 
.001584 
.  001066 
.001017 
. 001833 
.002167 
.002250 
.  002:W3 

' . 002250 
.  0t>2467 
.  0034 
.  0033 
.0067 
.0050 
.0050 
.  0100 
.01&3 
.0200 

Initial  load. 

0003(10 

.0t)0467 

000650 

.  000817 

OOOOh'3 

001150 

.001317 
.001483 

.  000017 

.001667 

00170(1 

.001750 

.00178:{ 

Elastic  limit 

.00 1  MM) 

.  0«i20'>0 

00*»467 

• 

Tensile  strengtli. 

.  002H.'i3 

.  003.500 

.004017 

.  O04M50 

.00OOH3 

.  007607 

. 00958  i 

.010500 

.011833 

.013300 



.014833 

.016417 

.018083 

.  020000 

.021833 

. 024000 

. 026250 

.028583 

.03083^} 

.  0333 

.a367 

.  0400 

.0167 

.  ()517 

.0567 

.0667 

.08.V) 

.  1050 

General  summary. 

Tensile  strength  per  sqnaro  inch  of  original  section pounds..    106,440 

Elastic  limit  per  saaare  inch  of  original  section ,m- do. . .      53, 000 

Elongation  per  incn  after  rnptare inch..      0.1200 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001783 

Itcduction  in  diameter  at  point  of  rupture do. . .  .  094 

Keduction  in  area  after  rupture,  per  centum  of  original  section 30. 0 

Position  of  rupture ".80  from  nock 

<  Character  of  broken  surface granular;  silky  eccentric  spot 

Elongation  of  inch  sections ".25»,  ".14,  ".09,  ".08,  ".08, ''.08 


:/0''^iGeZ:B.J..J(^le  ^J^To.!^ 


JTooj?  C^S 


7,j?A5-     — ->• 
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No.  26S3. 

Marks,  ^%\^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Elonsation 

Total 

Per  sqaarc 
incb. 

per  inch. 

I'oundt. 

Pounds. 

Ituh. 

250 

1,000 

0. 

1.250 

5.0OO 

.000150 

2,500 

10,000 

.000317 

3,750 

15,000 

.000483 

5.000 

20,000 

.000650 

6,250 

25,000 

.000833 

7,500 

30,000 

.001000 

8,750 

35,000 

.001167 

10,000 

40,000 

. 001333 

11,250 

45,000 

.00148:{ 

12,500 

50,000 

.001650 

12. 750 

51,000 

.001683 

13,000 

52,000 

.  00173:1 

13,250 

53,000 

.  001767 

13,500 

54.000 

. 001783 

13,750 

55.000 

.001850 

14.000 

56,000 

.001883 

14, 250 

57,000 

.001950 

14.500 

58,000 

.002117 

14.750 

59.000 

.002300 

15,000 

60,000 

.002567 

16,500 

62,000 

.  003233 

16,000 

64,000 

.004000 

16.500 

66,000 

.005117 

17.000 

68,000 

.006833 

17,500 

70,000 

.008267 

18,000 

72. 000 

.009838 

18,500 

74,000 

.011417 

19,000 

76,000 

.012833 

19,500 

78,000 

.014833 

20,000 

80,000 

.016500 

20,500 

82.000 

.018083 

21,000 

84.000 

.019667 

21,500 

86.000 

.021417 

22,000 

88,000 

.023333 

22.500 

90.000 

.025667 

23.000 

92,000 

.0275 

23,500 

94.000 

.0300 

24.000 

96,000 

.03:« 

24,500 

98,000 

.0367 

25,000 

100,000 

.0400 

25,500 

102.000 

.0450 

26,000 

104,000 

.0500 

26,500 

106,000 

.0583 

27,000 

108,000 

.  0700 

27,415 

100,660 

.0967 

Succenflivc 

oloiij^ation 

per  inch. 


Inch. 

.000150 

. 000 107 

.000166 

.  000167 

.000183 

. 000107 

.  000167 

.  000166 

.000150 

.000167 

.000033 

.000050 

.000034 

.000016 

.000067 

.000033 

.000067 

.  000167 

.000183 

.  000*J67 

.000666 

.  000767 

.001117 

. 001716 

.  001434 

.001566 

.001584 

.001416 

.  002000 

.001667 

.001583 

.001584 

.001750 

.  001016 

.002334 

.001833 

.0025 

.0033 

.0034 

.0033 

.0050 

.0050 

.0083 

.0117 

.0267 


Pcrmaneut 

set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 

pernionejit 

set 


Inch. 


0. 


Remarks. 


iDititl  load. 


Elastic  limit. 


'  Tensile  .streDgtli. 


General  summary. 

m 

Tensile  stren^h  per  sqaare  Inch  of  orizlnal  section pounds..    100,600 

Klastic  limit  per  sqnare  inch  of  original  section do . . .      67,  OOU 

Elon^tion  per  incn  after  mptnre inch..      0.  ll.'Ct 

Klongation  x>«rinch  under  strain  at  elastic  limit do...    .uol!)r4) 

IlfHiuction  in  diameter  at  iK)int of  rup tare do...  .  104 

lUslaction  in  area  after  rupture,  per  centum  of  original  section IV-i.  '> 

Position  of  mptnre l".17froni  nock 

(Character of  broken  surface Rrnnnlnr;  nilky  rental 

Elongation  of  inch  aeoMoDS ".07,  ".07,  ".07.  ".08,  "08,  ".21* 


1072        TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2684. 

Marks, ']g  I;  8' 
Diameter,  ''.565. 

Sectional  area,  .25  square  iucb. 


Applied  loads. 


ToUl. 


Pounds. 
250 
1,280 
2.500 
3.750 
5,000 
fl,250 
7,500 
8,750 
10.000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14.750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,  500 
18,000 
18.500 
19,000 
10,500 
20.000 
20,500 
21,000 
21,500 
22.000 
22,600 
23.000 
23,500 
24,  000 
24.500 
25.000 
25,500 
20, 000 
26,360 


Per  Moare 
Incn. 


Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35.000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
59,000 
60.000 
63,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
08.000 
100, 000 
102, 000 
104,000 
105,440 


Eloiif:ation 
per  inch. 


Inch, 
0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000067 
.001133 
.001300 
.001467 
.001633 
.001667 
.001717 
.001750 
.001800 
.002000 
.002383 
.002333 
.003533 
.004100 
.004933 
.006417 
.007833 
.009350 
.010667 
.012250 
.013667 
.015283 
.016833 
. 018550 
.020500 
.022583 
.024500 
.026783 
.0300 
.0333 
.0307 
.0383 
.0433 
.0183 
.0533 
.0633 
.0783 
.1030 


Saccessive 

elon/^tion 

per  inch. 


Inch. 
0. 

.000133 
.000167 
.  000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000106 
.000034 
.000050 
.000033 
.000050 
.000200 
.000383 
.000450 
.000700 
.000567 
.000833 
. 001484 
.001416 
. 001517 
. 001317 
.001583 
.  001417 
. 001616 
.001550 
. 001717 
.001950 
.  00208:t 
.001917 
.002283 
.006217 
.0033 
.00.34 
.0016 
.0050 
.0050 
.0050 
.0100 
.0150 
.0267 


Permanent 
eet. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saccesflivo 

permanent 

set. 


0. 


Inch. 


Bemarks. 


Initial  load. 


Elastic  limit 


Tensile  strenj^h. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section *..  poonds . .    105, 440 

Elastic  limit  per  sQuare  inch  of  originfu  section do...      54.000 

Elongation  per  incn  after  rupture inch ..      o.  L'KK) 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001800 

Reduction  in  diameter  at  point  of  rupture do. ..         .115 

Reduction  in  area  after  nipture,  per  centum  of  original  section 30.4 

Position  of  rupture 1".22  from  neck 

(jbaracter  of  brokcu  surface granular;  silky  center 

Elongation  of  inch  sections ".06,  ".08,  ".09,  ".10,  ".23*,  ".22 
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No.  2685. 

Marks,  1b'?;& 

Diameter,  "Mi. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


ToteL 


Poundg. 

25« 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10,000 

11.250 

12. 5(10 

12.  750 

13.  OuO 
13,250 
13.500 
13,750 
14, 000 

14.  2:>J» 
14.  TiOO 
14,750 
15,000 
15.500 
16,000 
16,500 
17,000 
17.500 
18,000 
18,500 
19,000 
19,500 
2O.U00 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,060 


Peraqiiaro 
incD. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51, 000 
52,000 
53.000 
54,000 
56,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
-  88,000 
90,000 
02,000 
91,000 
96,000 
98,000 
100, 000 
102,000 
104,000 
106,000 
108.000 
108,240 


i7i^„»««: .«   Successive 
per  inch.      p^/i„eh. 


Inch. 
0. 
.000150 

.  ooo:uK> 

. 000467 
.000633 
.  (»00783 
. 000950 
.001117 
.001283 
.001407 
.001G50 
.  001683 
.001717 
. 001767 
.001817 
.001917 
.002100 
.002333 
.  002833 
.003167 
. 003867 
.005200 
.006700 
.008183 
.009500 
.010017 
.  0123:^3 

.oi:{8:n 
.  oi5;«3 

.0170(0 

.  018683 

.020667 

.022450 

.024667 

.  026517 

.0283 

.0317 

.0350 

.0367 

.0417 

.0483 

.0533 

.0617 

.0700 

.0950 

.1117 


Inch. 
0. 

.000150 
.000150 
.(K)0167 
.0<)0HJ6 
.000150 
. 000167 
.000167 
.0011166 
.000181 
.0001S3 
.  0ooo:i3 
.0000.14 
.(K»00..0 
.  OOOOfiO 
.000 loo 
.  000 1H3 

.  0()02;i:j 

. OOOoOO 
.  000334 
.  000700 

.ooi:{33 

.  OOlfiOO 

. 001483 

.001317 

.001417 

.001416 

.  001500 

.  001500 

.001667 

. 001683 

.001984 

.  00178.] 

. 002217 

.  0O1850 

.001783 

.0034 

.  0033 

.0017 

.0050 

.0066 

.0050 

.0084 

.0083 

.0250 

.0167 


Permanent 
eet. 


Inch. 


0. 

0. 

0. 
0. 
0. 
0. 
0. 
C. 
0. 


SnccesAiTe 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 


Tenafle  strength  per  square  inch  of  onjErinal  section pounds. 

Elasticlimit  per  square  inch  of  original  section do  . 

Elongation  per  inch  after  rupture % inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Reduction  in  diameter  at  point  of  rupture do.. 

Bednctionin  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture ".65  from  neck 

Character  of  broken  surface granular ;  radiating  from  a  dull  spot  at  the  circumference 

Elongation  of  inch  sections ".18*,  ".12,  ".10,  ".10,  ".12 

H.  Ex.  31 68 


108,  240 

54,  000 

0.  1200 

.001817 

.064 

21.4 
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No.  2686. 

Marks,  '^""il^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

-{ EloDsation 
Cer  square!  V^^^^^^ 


Total. 


Poundt. 
260 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12, 760 
13,000 
13,250 
13.500 
13, 750 
14,000 
li,250 
14,500 
14,750 
15,000 
15,500 
16,  000 
16,500 
17, 000 
17,500 
18.000 
18,500 
10,000 
10, 500 
20,000 
20.500 
21, 000 
21.500 
22,000 
22,500 
23,000 
23,600 
24,000 
24.  500 
25,000 
25,500 
26,000 
26,500 
26,680 


inciL. 


Pound*. 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
30, 000 
35,000 
40,000 
45,000 
50,000 
51,000 
52, 000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,  000 
72,000 
74.000 
76,000 
78,  000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92. 000 
04,000 
96,000 
08,000 
100,000 
102,  000 
104.000 
106,000 
106, 720 


Inch, 
0. 

.000133 
.000317 
.000483 
.000650 
.000817 
.001000 
.001150 
.001383 
.001483 
.001650 
.001683 
. 001733 
.  001767 
.001817 
.001867 
.002000 
.002167 
. 002433 
. 002733 
.003333 
.004833 
.006500 
.008083 
.009583 
.011250 
.012500 
.014117 
.015667 
.017500 
.019267 
.021333 
.023333 
.025333 
.027667 
.0300 
.0333 
.0367 
.0400 
.0450 
.0500 
.0583 
.0683 
.0900 
.1167 


Sacoeeslye 

eloneation 

per  inch. 


Ineh. 
0. 

.000133 
.000184 
.000106 
.000167 
.000167 
.000183 
.000150 
.000183 
.000150 
.000167 
.000033 
.000050 
.000034 
.000050 
.0000.50 
.000133 
.000167 
.  000266 
.000300 
.000600 
.001500 
.001667 
.001583 
.001500 
.001667 
.001250 
. 001617 
.001550 
.001833 
. 001767 
. 002066 
.002000 
.002000 
.002334 
. 002333 
.0033 
.0034 
.0033 
.0050 
.0050 
.0083 
.0100 
.0217 
.0267 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Socoeesiye 

permanent 

set. 


IndL 


0. 


BemarlTB. 


Initial  load. 


JSUwtio  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    106, 720 

Elastic  limit  per  square  inch  of  original  section do...      56,000 

Elongation  per  inch  after  rupture inch..      0. 1500 

EluugatioD  per  inch  under  strain  at  elastic  limit do...    .001867 

Beduction  in  diameter  at  point  of  rupture .^ do...         .  104 

Reduction  in  area  after  rupture,  per  centum  of  originsl  section 33.5 

Position  of  rupture 1".05  from  neck 

Character  of  broken  surface granular;  silkj  center 

Elongation  of  inch  sections ".26*,  ".19,  ".X2,  ".12,  MB,  ".10 


J 
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No.  2687. 

Marks,  St^o' 

Diameter,  ''.564. 

Sectional  area,  .25  square  incb. 


Applied  loadB. 


Pounda, 
250 
1,250 
2,500 
3.750 
5.000 
6.250 
7.500 
8,750 
10,000 
11.250 
12,500 
12,750 
13,000 
13,250 
13.500 
13.750 
li.000 
14.250 
14,500 
14,750 
15,000 
15,500 
1«,000 
10.500 
17.000 
17,500 
18,000 
18.500 
19.000 
19,500 
».000 
20.500 
21,000 
21,500 
22,000 
22,500 
23.000 
23,500 
24.000 
24.500 
25,000 
25,500 
28,000 
28.310 


Per  square 
inoD. 


Fowid», 
l.UOO 
5.000 
10.000 
15.000 
20,000 
25,000 
30,000 
85,000 
40.000 
45,000 
50,000 
51.000 
62,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
80,000 
62,000 
04,000 
68,0C0 
68,000 
70,000 
72.000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
88,000 
8S,000 
90,000 
92,000 
94.000 
96,000 
98,000 
100.000 
102,000 
104,000 
105,240 


EloneatloD 
peruDcb. 


Inch, 

.000133 

.000300 

.000487 

.000660 

.000800 

.000967 

.001133 

.001300 

.001500 

.  001667 

.001700 

.001733 

.001800 

.002000 

.002333 

.003083 

.  003717 

.004417 

.005000 

.005700 

.007167 

.008500 

.009933 

.0113.33 

.012833 

.  014417 

.016083 

. 017667 

.  019333 

.021333 

.023167 

.025333 

.027633 

.0300 

.0333 

.0367 

.0400 

.0450 

.0500 

.0567 

.0650 

.0800 

.1083 


SacceBsive 

elou^tioD 

per iDoh. 


Inch.  ' 
0. 

.000133 
.000167 
.000167 
.000183 
.000150 
.000167 
.000166 
.000167 
.000200 
.OOOlfi? 
.  000033 
.  000033 
.  00<K)67 
.  U0U200 
.  000333 
.000750 
.0006:)4 
.000700 
.000583 
.000700 
.001467 
.00 1333 
.  001433 
.  001400 
.001500 
.  001584 
.001666 
.001584 
.001666 
.002000 
.001834 
.002166 
.002300 
.  002.367 
.0033 
.0034 
.0033 
.0050 
.0050 
.0067 
.0083 
.0150 
.0283 


Permanent 
set. 


In^, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Suocessive 

permanent 

set. 


Remarks. 


Inch. 
0. 


InltUl  load. 


Elastio  limit. 


Tensile  strength. 


General  summary. 

Tenfiile  strf'nfirtli  per  square  incb  of  original  ftertion  pounds . .     105, 240 

Ebuttic  limit  per  Honare  inch  of  original  section    do..      53.000 

Elongation  per  incti  after  rupture inch..      0. IS.'iO 

Eloogatinn  per  inch  under  strain  at  elastic  limit  - .  ■ do. . .    .  001800 

Kediiction  in  diameter  at  point  of  rupture do...  .104 

Reduction  in  area  after  rupture,  per  centum  of  original  section 33.  5 

Position  of  rupture   1".85  from  neck 

Character  of  broken  surface granular;  silky  C/enter 

Elongation  of  inch  soations ".12,  ".29*,  ".15,  MO,  ".08,  ".07 


1076        TESTS    OF    lUON,    STEliL,    ANi^    OTHEH    MATERIALS. 

No.  2688. 

Mfl.rkA    lOR,  Ct 

juar&8,  M  T,  M 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongatton 

Peraauftre     P®' lncl»- 
inch. 


Totftl. 


Pounds. 
250 
1,250 
2.500 
3, 7r)0 
•  6,000 
8,250 
7,500 
8,750 
10, 000 
11, 250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14.500 
14.750 
15,000 
15,500 
16,000 
16,500 
17,  000 
17,500 
18.000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,  500 
23,000 
23,500 
24. 000 
24,500 
25,  000 
25.500 
26,000 
20,500 
26,620 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35,000 
40,000 
45.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
50,000 
60.000 
62.000 
6},  000 
66,000 
68,000 
70. 000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,  000 
84,000 
86,  000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,  OUO 
104,000 
106,000 
106, 480 


Inch. 
3. 

.000133 
.000283 
.000450 
.000633 
.000817 
.001000 
.001167 
.  001333 
. 001517 
.001683 
. 001717 
.001767 
.  001817 
.001933 
.002000 
. 002500 
.002917 
.003683 
.004300 
.005117 
.006583 
.007833 
.009250 
.010667 
. 012083 
.013533 
.015000 
.  01G617 
.018450 
.  020333 
.  022167 
.  024167 
.026167 
.0283 
.0317 
.0333 
.0367 
.0400 
.0467 
.0517 
.0600 
.0700 
.0900 
.1083 


BaocesaiTe 

elonfsation 

p(«r  iucli. 


Inch. 
0. 

.  000133 
.000150 
.000167 
.000183 
.000184 
.000183 
.000167 
.  000166 
.000184 
.000166 
.000034 
.000050 
.000050 
.000116 
.000067 
.000500 
.000417 
.000766 
.000617 
.000817 
.001466 
.001250 
. 001417 
. 001417 
.  001416 
.001450 
.001467 
.  001617 
.001833 
.001883 
.001834 
.002000 
.002000 
.002133 
.0034 
.0016 
.0034 
.0033 
.0067 
.0050 
.0083 
.0100 
.0200 
.0183 


Permaiient 
Ret. 


Saooesaive 

permanent 

set. 


Remi  ■  •  »• 


Inch. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Initial  1<mm1. 


ElMtio  limit 


Tensile  strength. 


General  nummary. 

Tensile  strength  per  sqnare  inch  of  original  section  ponnda. .    106. 480 

Elastic  limit  per  snnare  inch  of  original  section .do...      53,000 

Elongation  per  incn  after  rupture inch..      0.1300 

Elongation  per  inch  midur  strain  at  clastic  limit do. ..     .001817 

Reduction  in  diameter  at  point  of  rupture do. . .         .  094 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30. 6 

Position  of  rupture i  inch  from  neck 

Character  of  broken  surface grannlar;  silky  center 

Elongation  of  inch  sections ".08,  ".09,  ".10,  ".U,  ".12,  ".28 


*    .  V 


\ 


^     % 
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No.  2774. 

Diameter,  ".56L 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total 


Poundi. 
250 
1.250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13.750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
18,000 
16,500 
17.000 
17,500 
18,000 
18.500 
19.000 
10,500 
20,000 
20,500 
21.000 
21.600 
22,000 
22.500 
23.000 
23.600 
24.000 
24,500 
26,000 
25.060 


Per  square 
incn. 


Pound*. 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
30, 0)0 
33,000 
40,000 
45,000 
50,000 
61,000 
52,00<) 
53,000 
54,000 
56.000 
56.000 
57,000 
58.000 
56.000 
60,000 
62,000 
64,000 
66.000 
6«,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96.000 
08,000 
100,000 
100,240 


Elonffatioii 
per  inch. 


Inch. 
0. 

.000117 
.000288 
.000438 
.000617 
.000783 
.000933 
.001100 
.001267 
.001483 
.001617 
.001650 
.001667 
.001717 
.001750 
.001783 
.001817 
.  0018C7 
.  007333 
.007017 
.008417 
.010000 
.  011750 
.013667 
.015200 
.  017000 
.018967 
.  021000 
.  022917 
.025500 
.0283 
.0317 
.0350 
.0367 
.0400 
.0467 
.0517 
.0550 
.0650 
.0783 
.1038 
.1338 


SnocesaiTe 

elongation 

perlnoh. 


Inch, 
0. 

.000117 
.000166 
.000160 
.000184 
.000166 
.000150 
.000167 
.000167 
.000166 
.000184 
.000033 
.000017 
.000050 
.000033 
.000033 
.000034 
.000050 
.005466 
.000584 
.O0U5OO 
.001583 
.001750 
.  001917 
. 001533 
. 001800 
.001967 
. 002033 
.001917 
.002583 
.0028 
.0034 
.0033 
.0017 
.0033 
.0067 
.0050 
.0033 
.0100 
.0133 
.0250 
.0300 


Permanent 
set. 


Sncceesive 

permanent 

set. 


Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
—  .000017 


Ineh. 


0. 


—  .000017 


Bemarks. 


Initial  load. 


Elaatio  limit 


Tensile  strength. 


Gentral  summary. 

Specific  grarity 7.8438 

Hazdnesa 21.40 

Tensile  Htrength  per  square  inch  of  original  sectioD poands..     100,240 

Elastic  limit  per  souare  inch  of  original  section do. . .      57, 000 

Elongation  per  incm after  mptare inch..      0.1533 

Elongation  per  inch nnder  strain  at  elastic  limit do...    .001867 

R«^aeUon  in  diameter  at  point  of  mpture do...         .124 

Kfitdnction  in  area  after  rupture, per  centum  of  original  section 89.2 

P<«sition  of  mptare 24"  from  neck 

Character  of  broken  surface silky 

Staogiitton  of  inch  aecticiia - ^. 'MO,  ^88\  M7,  ".12, 'Ml,  ".09 
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TABULATION  OF  TENSION  SPECIMENS  FROM  WHITWOBTH  STEEL  TUBE 

FOR  lO-INCH  STEEL  B.  L,  RIFLE  NO,  1. 


I 


S 


2740 

2741 
2739 
2738 
2742 
2867 
2856 
2850 
2880 

2661 


Position  in 


Breech. 


do  «. 

...do.. 

...do .. 

..do.  . 

...do .. 
. .  do . . 
..  do.. 


...do 


Location  of 
specimens. 


Inside 


Outside 
Middle. 
...do... 
Radial.. 
Inside . . 
Ontside. 
Middle 
. . . .do.  . . 

Radial.. 


Elastic    J«"jJ« 
limit  per  !»*'«if^ 
square  ^ 


inch. 


Pounds. 
83,000 

37,000 
35,000 
86,000 
81,000 
31,000 
32,000 
33,000 
30,000 

23.000 


sqaare 
inch. 


Poundt. 

79,000 

85,760 
83,880 
82,020 
80.600 
85,800 
72,240 
78,200 
77,720 

79,620 


I 

o 


Pr.et. 
20.0 

21.7 
22.0 
21.3 
15.5 
21.0 
26.0 
23.7 
22.7 

28.0 


a 


Pr.et 
33.5 

44.6 
44.6 
39.2 
27.6 
36.4 
41.9 
27.6 
30.6 

30.6 


Appearance  of  firaotore. 


slixbtly  granular. 
|ar ;  dull  silky  spot. 


Granular, 60  per  cent.;  silky, 

40  per  cent. 
Silky. 
Do. 
SUky; 
Granular 

Granalar:  silky  spot. 
Silky. 

Granular;  dull  silky  8iH>t. 
Granular,60  per  cent.;  silky, 

50  per  cent. 
Granular,  with  dull  flaky 

metal. 


TABULATION  OF  COMPRESSION  SPECIMENS  FROM  WHITWORTH  STEEL 

TUBE  FOR  lO-INCH  STEEL  B,  L,  RIFLE  NO.  1. 


I    ' 

^    ,   Position  in  gun. 

o 
o 
S5 


699 
700 
701 
607 
698 
602 
693 
694 

695 

mil 
ovo 


Breech. 
— do .. 
. .. .do .. 
...do .. 
. . . . do .  ■ 
Mussle. 
. ..  .do .. 
— do .. 
. ..  do.  . 
....do.. 


Location  of  speci- 
mens. 


Inside . . 
Outside. 
Middle  . 
Radial.. 
...do... 
Inside  . . 
Outside. 
Middle  . 
Radial.. 
....do... 


Elastic 

limit  per 

square 

inch. 


P<nmd». 
85,000 
40,000 
33,000 
34,000 
34,000 
30.000 
28.000 
27,000 
28.000 
31,000 


Ultimate 

strength 

per 

Manner  of  failure. 

square 

inch. 

Pound: 

73,720 

Triple  flexure. 

81,000 

Do. 

1      73,500 

Do. 

82.760 

Do. 

80,840 

Da 

70,300 

Do. 

61,060 

Da 

60,200 

Do. 

78,760 

Do. 

79,840 

Do. 
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TABULATION    OF     TENSION    SPECIMENS    FROM    WHITWORTH  STEEL 

JACKET  FOR  XO-INCH  STEEL  B,  L.  RIFLE  NO,  1. 


•s 

i 

Position  In 
gun. 

Location  of 
specimens. 

Elastic 

limit 

per 

square 
inch. 

Tensile 
strength 

per 

square 

inch. 

m 

d 

o 

1 
§ 

/Vet 
12.3 
18.0 
16.7 
19.0 
13.3 
20.0 
19.7 
26.0 
27.0 
22.7 

§   . 

O 

Pfct. 
18.8 
47.2 
33.5 
33.5 

ia3 

49.7 
47.2 
44.6 
49.7 
44.6 

Appearance  of  firactuie. 

2862 
2653 
2654 
2655 
2656 
2647 
2648 
2648 
2060 
2851 

Breech 

— do 

....do 

— dO' 

...do 

Mnssle 

— do 

— do 

....do 

....do 

Inside 

Outside 

Middle 

....do 

Badlal 

Inside 

Outside. 

Middle    .... 
....do 

Badial 

Pounds. 

39,000 
45,000 
34,000 
80,000 
36.000 
37,000 
44,000 
39.000 
38,000 
84,000 

Pounds. 
94,560 
91,240 
85,440 
84,040 
87,120 
82,000 
90,000 
80,400 
80.800 
80,400 

Oranular. 

Silky. 

Granular ;  dull  spot. 

Do. 

Do. 
Silky. 
Silky;  trace  of  granulation. 

Do. 
Silky. 

Do. 

TABULATION  OF  COMPRESSION  SPECIMENS  FROM  WHITWORTH  STEEL 
JACKET  FOR  lO-INCH  STEEL  B,  L,  RIFLE  NO,  1. 


4» 

1 

Position  in 
gon. 

Location  of 
spedmena. 

Elastic 

limit 

per 

square 
inch. 

Ultimate 
strength 

per 

square 

inch. 

Manner  of  fkil- 
ure. 

687 
688 
689 
000 

601 

682 
683 

Breech 

— do 

...do 

— do 

....do 

Inside   

Outside 

Middle 

Badial 

....do 

« 
Pounds. 
60,000 
48,000 
32,000 
36,000 

85,000 

45,000 
47,000 
36,000 
42,000 
42,000 

Pounds. 
98,200 
81.100 
76, 320 
80.520 

81, 480 

81,600 
86,400 
73,800 
71, 700 
72, 200 

Trinle  flexure... 
ao 

Specific  gravity  (out- 
side), 7.8635. 

Specific  gravity  (in- 
side), 7.8610. 

Specific  grsvity,7.8677. 

do 

....do 

..  do 

Mnxsle 

...do 

Initial 

Outside 

Middle 

Badial 

.  ...do 

....do 

. .  do 

684  l....do 

685  .-..do 

...  do 

do 

686 

...do 

....  do 
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10-INCH  STEEL  WIRE  WOUND  RIFLE. 


ADDITIONAL  SPECIMENS  FROM 

WHITWORTH  STEEL  TUBE. 


TESTS  BY  TENSION  OP  UPSET  SPECIMENS,  AND  BULGING  TESTS 

OF  DISKS. 
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lO-mCH  STEEL  WntE  WOnHS  SI7LB. 

ADDITIONAL  SPECIMENS  FROM  WBITWORTH  STEEL  TUBE. 

No.  627. 

Marks,  9  B, 
Length,  4'MO. 
Diameter,  l'^039. 
Sectional  area,  ''.'648  sqaare  inch. 

GompresHion  load  of  39,300  pound8==46,340  pounds  per  square  inch 
reqaired  to  shorten  specimen  1  per  centum  of  length. 
Middle  diameter  after  compressing,  1''.0445 ;  enlargement,  ".0055. 

No,  628. 

Marks,  9  M. 
Length,  4'MO. 
Diameter,  ".974. 

Sectional  area,  ".746  square  inch. 

Compression  load  of  29,600  |)ounds=39,730  pounds  per  square  inch 
required  to  shorten  specimen  1  ])er  centnm  of  length. 
Middle  diameter  after  compressing,  ".9797 ;  enlargement,  ".0067. 
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No.  990. 
Marks,  9  B 
Diameter,  ''.664. 
Sectional  area,  .25  sqaare  inch. 

This  specimen  and  one  following  were  previonsly  shortened  by  com- 
pression 1  per  centum  of  length. 
Tested  by  tension  seven  days  after  the  compression  test. 


Applied  loadB. 


Total. 


Pounda. 
250 
1,250 
2,500 
3.760 
5,000 
5.500 
6,750 
6,000 
6,250 
6,500 
6,750 
7,000 
7,250 
7,500 
7,760 
8,000 
8,250 
8,500 
8,750 
9,000 
0,250 
0,500 
0,750 
10.000 
10,250 
10,500 
10.750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
18,000 
13,500 
14,000 
14,500 
16,000 
15,600 
16,000 
16,600 
17,000 
17,600 
18,000 
18,600 
19,000 
10,500 
19,920 
18,200 


Per  Mnare 
inon. 


Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
22,000 
23,000 
24,000 
25.000 
20,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
38,000 
84,000 
36,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
62,000 
64,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
70,680 


EloDntion 
per  mob. 


Inch. 
0. 

.000100 
.000350 
.000500 
.000650 
.000650 
.000700 
.000750 
.001150 
.001450 
.001700 
.001950 
.002200 
.002600 
.003150 
.003700 
.003950 
.004650 
.005100 
.005850 
.006250 
.006600 
.007200 
.008160 
.008950 
.009500 
.010050 
.010800 
.011800 
.012550 
. 013750 
.014750 
.  016750 
.017500 
.019650 
.022000 
.026000 
.028250 
.031250 
.034000 
.038660 
.043250 
.048760 
.050000 
.0650 
.0700 
.0850 
.1050 
.1660 


Saocesaive 

eloDffation 

perlnch. 


Inch. 

0. 

.000100 
.000250 
.000150 
.000150 

0. 
.000050 
.000050 
.000400 
.000300 
.000250 
.000250 
. 000250 
.000400 
.000550 
.000550 
.000250 
.000700 
.000450 
.000760 
.000400 
.000350 
.000600 
.000950 
.000800 
.000550 
.000550 
.000750 
.001000 
.000750 
.001200 
.001000 
.001000 
.001750 
.002150 
.002350 
.003000 
.003250 
.003000 
.003650 
.003750 
.004600 
.005500 
.010250 
.0060 
.0050 
.0160 
.0200 
.0600 


Permanent  i 
aet. 

» 

Snccesaive 

permanent , 

set. 

Inch. 
0. 

Inch. 
0. 

•«■•      •«■•••■ 

.000400 

.000400 

.001700 

.001300 

'".'603966 

.662266 

1. 

1 

1 •. 

...........  1 

.006650 

.002750 

. 

Remarks. 


Initial  load. 


Elastio  limit 


Tensile  stren^rth. 
Load  at  time  of  rupture 


General  aummary. 

Tensile  8tTen£;th  per  square  inch  of  original  section poonds..     79,680 

Elastic  limit  i>er  square  inch  of  original  section do...      24,000 

Blongation  per  inch  after  rupture inch..      0. 28-')0 

Elongation  per  inch  under  strain  at  elastic  limit do...    .000750 

Beduotlon  in  diameter  at  point  of  rupture do...         .134 

Bednction  in  area  after  rupture,  per  centum  of  original  section 41.0 

Position  of  rupture A  inch  from  middle  of  stem 

Character  of  broken  surfEM)e silky;  interspersed  with  fine  granular  metal 

Elongation  of  inch  sections , ,..,..,., ".88*.  ".19 


TESTS   OF  IBON,  STEEL,  AND   OTUEB   MATERIALS.        1087 


Marks,  9  M 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


No.  991. 


Applied  loads. 


TotaL 


Poundf. 

250 

1,250 

2,500 

3,750 

5,000 

5,250 

5,500 

5,750 

«,000 

0,250 

0,500 

e,7S0 

7.000 

7.350 

7,500 

7,750 

8,000 

8,250 

8,500 

8.750 

9,000 

9,250 

9,500  . 

0,750 

10,000 

10,500 

11,000 

11,500 

12,000 

12,500 

18,000 

18,500 

14.000 

14,500 

15.000 

15,500 

16,000 

16,500 

17.000 

17,130 

14,700 


PersQiukre 
inoh. 


Elonsatioii 
permoh. 


PoundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
38,000 
84.000 
35^000 
36^000 
37,000 
38,000 
80,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
68,520 


Inch, 

0. 

.000100 
.000300 
.OOOfHN) 
.000950 
.001050 
.001250 
.001500 
.001760 
.U01950 
.002400 
.002750 
.003250 
.003650 
.004860 
.004900 
.005400 
.006100 
.006850 
.007650 
.008400 
.009150 
.010050 
.010950 
.011900 
.015000 
.  017700 
.020750 
.024500 
.028500 
.032900 
.038500 
.0447.')0 
.051500 
.059000 
.0t*50 
.0850 
.1000 
.1450 
.2000 


Saooeaaive 

eloncation 

per  inch. 


Ineh. 
0. 

.000100 
.000200 
.000200 
.000450 
.000100 
.000200 
.000250 
.000250 
.000200 
.000450 
.000350 
.000500 
.000400 
.000700 
.  0005  0 
.000500 
.000700 
.000750 
.000800 
.000750 
.000750 
.000900 
.000900 
.001000 
.003050 
.002700 
.003050 
.003750 
.004000 
.004400 
.005600 
.006250 
.006750 
.007500 
.0060 
.0200 
.0150 
.0450 
.0550 


PenDMieiit 
set. 


0. 
0. 
0. 
0. 


Inch. 


000850 


,008880 


006400 


BaooeMlTe 

peiiurtaent 

set. 


Inch. 


0. 


.U.U350 


.008000 


.003050 


Semsrks. 


Initial  load. 


Elastic  limit  proHably 
19,000  pounds  per 
square  inch. 


Tensile  strength. 

Load  at  time  of  mptare. 


General  eummary. 

Tensile  strength  per  sqaars  inoh  of  original  section pounds..    68,620 

Elastic  limit  per  sqaare  inch  of  original  section  (probably) do...    19,000 

Elongation  per  inch  after  mptare inch..    0.3400 

Bedaclion  in  diameter  at  point  of  rnptare  do...        .164 

Reduction  in  area  after  mptare,  per  centum  of  original  section 49.7 

Positicm  of  mptare |  Inch  from  middle  of  stem ;  oblique 

Character  of  broken  surfkce silky 

Bloogatiop  of  ini)b  seottoBS ".48*,  .'^ 


1 
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BULOnrO  TESTS. 

[Spedmens  3''  aqoAre  by  ".20  thick.] 

Tested  by  being  placed  upon  a  riDg  of  steel  2}  inches  interior  diam- 
eter and  distorted  by  a  plunger  1^  inches  diameter  with  hemispherical 
end. 

Pressure  applied  and  continaed  till  the  specimen  cracked. 

No.  542. 

Marks,  B  10. 

Balged  "My  measored  after  ftactore. 

Cracked  across  face,  which  remained  open  ".(^  at  the  middle  of  its 
length. 

No.  543. 

Marks,  M  10. 

Balged  '^79,  measured  after  fracture. 

Oracked  across  face,  which  remained  open  '^25  at  the  middle  of  its 
length. 

Appearance  of  fracture,  granular. 

A  plunger  with  1  inch  hemispherical  end  wan  first  employed  in  bulg- 
ing this  disk  ^^4,  after  which  the  l^-inch  plunger  was  used. 


//' 


^e- 


H  Ex  AL  49  2 
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New  Sleeve. 

No.  2561. 
Marks,  %f 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


Applied  load*. 


Total. 


Punmdt. 

260 

1,250 

a»500 

3,760 

6,000 

0.260 

7.600 

8.750 

10,000 

11,250 

12,500 

12,750 

13.000 

13.250 

13,500 

13,750 

14,000 

14,250 

14,500 

14.750 

15,000 

15,500 

16,000 

10.500 

17.000 

17,500 

18^000 

18.500 

10.000 

19,500 

20,000 

20.500 

21.000 

21.500 

22.000 

22,500 

23,000 

23.470 


PeraauarB 
Inon. 


Pounds, 
1,000 
6,000 
10.000 
15.000 
20,000 
25,000 
80,000 
35,000 
40.000 
45,000 
50.000 
51,000 
52,000 
53,000 
54.000 
55,000 
56.000 
57,000 
58,000 
50.000 
60.000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78^000 
80.000 
82,000 
84,000 
86.000 
88.000 
90,000 
92.000 
93.880 


Eloneatton 
permoh. 


Inch. 

a 

.000100 
.000238 
.000433 
.000600 
.000767 
.000983 
001167 
.001400 
.001583 
.001700 
.001800 
.001083 
.002033 
.004607 
.005833 
.006667 
.007600 
.008700 
.010000 
.010833 
.012667 
.  014733 
.  016767 
.019000 
.021000 
.023433 
.026167 
.028733 
.032000 
.0367 
.0400 
.0433 
.0467 
.0567 
.0667 
.0800 
.1300 


SaooeMive 

elongatioD 

per  inch. 


Inek. 
0. 

.000100 
.000133 
.000200 
.000167 
.000167 
.000166 
.000234 
.000233 
.000183 
.000167 
.000100 
.000133 
.000100 
.002634 
.001166 
.000834 
.000933 
.001100 
.001300 
.000833 
.001834 
.002066 
.002084 
.002233 
.002000 
.002433 
.002734 
.002566 
.003267 
.0047 
.0033 
.0083 
.0034 
.0100 
.0100 
.0133 
.0500 


Permanent  So<«*M*ve 
■*♦  permanent 

■•*•       I        eet. 


Inek. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Inch. 


Initialload. 


Elastic  limit 


Tensile  strength. 


General  summary, 

TensQe atrongth  per  sqnare  incli  of  original  section pounds..      93,880 

Elastic  limit  per  sanare  inch  of  original  section do...     60,000 

EUmgation  per  inch  after  raptate inch . .      0. 2100 

Klongation  per  inch  under  strain  at  elastic  limit do. . .    .  001700 

BedoctioD  in  diameter  at  point  of  rupture do. . .         .154 

Bednction  in  area  after  rupture,  per  centum  of  original  section 47. 2 

Position  of  rupture 1". 60  from  neck 

Character  of  DToken  surface silky;  opened  cracks  in  surface  of  stem 

Vongallonofinoh  sectioDS ".16,  '.37*.  ".11 

H,,Bx.  31 69 
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No.  2562. 

Marks,  ^%^ 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loadB. 


Total. 


Poundt. 
250 
1,250 
2,500 
3,750 
5,000 
6,260 
7,500 
8,750 
10,000 
11,250 
11,500 
11,750 
12,000 
12.250 
12.500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17  000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,  000 
21,600 
22,000 
22,500 
23,000 
28,080 


Per  sooare 
Inoh. 


Poundg. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
46.000 
47,000 
48,000 
48,000 
50,000 
51.000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
58,000 
69.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
OO.QOO 
02,000 
02,320 


Elon^tion 
per  inch. 


Inch, 
0. 

.000100 
.000267 
.000400 
.000600 
.000800 
.000967 
.001167 
.001333 
. 001467 
.001500 
.001533 
.001600 
.001633 
.001667 
. 001767 
.002500 
.004300 
.006300 
.007067 
.007933 
.008833 
.009867 
.010900 
.012167 
.014138 
.016033 
.018167 
.020500 
. 023000 
.025438 
.028600 
.031333 
.034667 
.0400 
.0433 
.0500 
.0567 
.0633 
.0767 
.1000 
.1300 


per  locli. 


Inch, 
0. 

.000100 
.000167 
.000133 
.000200 
.000200 
.000167 
.000200 
.000166 
.000134 
.000033 
.000033 
.000067 
.000033 
.000034 
.000100 
.000733 
.001800 
.002000 
.000767 
.000866 
.000900 
.  001034 
.001033 
.001267 
.001966 
.OOlOvO 
.002134 
.002333 
.002500 
.002433 
.  003167 
.002733 
.003334 
.005333 
.0033 
.0067 
.0067 
.  0066 
.0134 
.0233 
.0300 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


SoooesaiTe 

permanent 

aet. 


0. 


Inch. 


Bemarka. 


InitiAlload. 


Elaatlo  limit 


Tenaile  strength. 


General  8unmary. 

Tensile  Btrength  per  square  inch  of  original  section poonds..      92,320 

Elastic  limit  per  soaare  inch  of  original  section do. . .      60, 000 

Elongation  per  Incn  after  rupture inch . .      0. 2067 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001667 

Rednctinn  in  diameter  at  point  of  rupture do. . .  .  164 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49. 7 

Position  of  rupture ".90  from  nock 

Character  of  broken  surfiMse silky;  opened  small  cracks  in  surface  of  etem 

Elongation  of  inoh  a«otioBa ".08, 'M4,  ".39* 
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So.  2663. 
Marks,  ^^ 
Diameter,  ''.664. 
Sectional  area,  .26  sqaare  inch. 


AiipUed  loads. 


TotaL 


250 
1,250 
2.500 
3.750 
5,000 
6,250 
7.500 
a  750 
10.000 
11.250 
11,500 
11,750 
12,000 
12.250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
U,000 
14.250 
14,500 
14,750 
15,000 
15.500 
16,000 
16,500 
17,000 
17.600 
18,000 
18,500 
19.000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,100 


Pertansre 
inch. 


Pownda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
46.000 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 
52,000 
53,000 
54.000 
55, 000 
56,000 
57.000 
58.000 
59.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
00,000 
92,000 
92.400 


Blongation 
per  inob. 


Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000800 
.000967 
.001100 
.001267 
.001433 
.001500 
.001567 
.001633 
.001667 
.001700 
.001733 
.001867 
.002(467 
.005333 
.006600 
.007533 
.008367 
.009500 
.010500 
.011500 
.013167 
.01 533:} 
.017433 
.  0198:i:{ 
.  022167 
.024667 
.027500 
.030667 
.033567 
.037167 
.0400 
.0467 
.0667 
.0633 
.0700 
.0933 


SaoceBslTe 

elongation 

per  inch. 


0. 

.000100 
.000167 
.000166 
.000167 
.000200 
.000167 
.000133 
.000167 
.000166 
.000067 
.000067 
.  000066 
.000034 

.oooo:i3 

.000033 
.000  KH 
.0(TIOOO 
.0U2466 
.001267 
.000933 
.000834 
.001133 
.001000 
.001000 
.001667 
.  002166 
.002100 
.002400 

.oo2:m 

.002500 

.002833 

.003167 

.002900 

.003600 

.002833 

.0067 

.0100 

.0066 

.0067 

.0233 


Permaaent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 

a 


Soooesaive 

permanent 

aet. 


Inch. 


0. 


Ramarka. 


Initial  load. 


Elaattc  limit. 


Tenaile  strength. 


General  ntmmary, 

TenaOe  atrencth  per  square  inch  of  original  section ponnds..     02,400 

Slastlo  Umit  per  sanare  inch  of  original  section do . . .      51, 000 

k  Elongation  per  inch  after  mptare  inch..  0.0967 
Slongation  per  inch  under  strain  at  elastic  limit do. . .  .  001733 
Bednction  in  diameter  at  point  of  mptare do...         .044 

Reduction  in  area  after  rupture,  per  centum  of  original  section 15.0 

Position  of  rupture ''.40  fh)m  neck 

Character  of  broken  snrface,  granular ;  radiating  from  a  flaky  spot  at  the  circumference ;  opened  small 

cracks  in  the  surface  of  stem. 
Ekmgatianofinchsectiona ".07,  ".06^  M4* 


) 


(» 
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Specimens  from  Edge  op  Hoop. 


No.  2642. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


k. 


fc^ 


Applied  loads. 


ToUL 


Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10,000 

11,250 

12,500 

12.750 

13,000 

13,250 

13,500 

18.750 

14,000 

]i2S0 

14,500 

14,750 

15,000 

15^500 

16.000 

16.500 

17,000 

17,500 

18,000 

IS.  500 

19.000 

10.500 

20,000 

20,500 

21,000 

2U500 

22.000 

22,500 

23,000 

23.500 

24,000 

24,500 

25.000 

25,500 

26.000 

26,500 

26,680 


Per  Bqnare 
iiMm. 


Pound*. 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35.000 
40,000 
45.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
66,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86.000 
88.000 
90,000 
92,000 
04.000 
96,000 
98,000 
100,000 
102, 000 
104,000 
106,000 
106,720 


Elon^tion 
per  inch. 


Inch. 
0.   • 
.000133 
.000317 
.000483 
.000660 
.000817 
.000983 
.001150 
.  001317 
.001450 
.001633 
.001667 
.001683 
.001717 
.001783 
.001850 
.001883 
.002017 
.002300 
.002483 
.002850 
.004000 
.  006217 
.006867 
.008250 
.010000 
.011500 
.  013083 
.  014917 
.016667 
.018667 
.020500 
.  022500 
.024833 
.027000 
.0300 
.0333 
.0367 
.0400 
.0450 
.0500 
.0550 
.0667 
.0833 
.1033 


SaocesalTe 

elongation 

perlnoh. 


In^. 
). 

.000188 
.000184 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000133 
.000183 
.000034 
.000016 
.000034 
.000066 
.000067 
.  000033 
.  000134 
.000283 
.000183 
.000367 
.001150 
. 001217 
.001650 
.001383 
.001750 
.001500 
.001683 
.001834 
.001750 
.002000 
.001833 
.002000 
.00*2333 
.002167 
.0030 
.0033 
.0034 
.0033 
.0050 
.0050 
.0050 
.0117 
.0166 
.0200 


Permanent 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snooeeaive 

permanent 

set 


Inch. 


0. 


Remarks. 


Initialload. 


Slaatio  limit. 


Tensile  strength. 


General  summary. 

Tensile  strenfirth  per  square  inch  of  original  section ponnda . .    106, 720 

SUstic  limit  per  square  Inch  of  orlginsd  section do. . .      50,  ooo 

Blongalion  per  Incn  after  rapture inch..      O.VMM 

Elongation  per  inch  nnder  strain  at  elastic  limit do  . .    .001883 

R«mI oction  in  diameter  at  point  ol  rapture .*. do  . .         .114 

Redaction  in  area  after  rapture,  per  centum  of  original  section 30. 4 

Position  of  rupture '- ".40  from  niiddlo  of  stem 

Character  of  broken  surface granular;  dull  coiiter 

BUmgfttion  of  inch  sections ".07,  ".W,  ".14,  ".29',  ".13,  ".10 
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No.  2643. 

Marks,  ^«?;S° 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 

260 

1.250 

2,600 

3,750 

6,000 

6,250 

7,500 

8,750 

10,000 

11,250 

12,  500 

12,  750 
18,000 

13,  250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
16,500 
10.000 
lfi.500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
26,000 
25,600 
26,000 
26,600 
27, 000 
27,600 
27,710 


Per  sanare 
iiioii. 


Poundt. 
1,000 
6.000 
10,000 
15,000 
20,  000 
25.  000 
30,000 
35,000 
40,000 
45,  000 
50,000 
51,000 
52,000 
53,  000 
54,000 
55,  000 
56.000 
57.000 
58,000 
59,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100,000 
102, 000 
104,000 
106,000 
108,000 
110, 000 
110,840 


ElonsatioD 
per  inch. 


Tneh. 
0. 

.000133 
.000333 
.  000467 
. 000633 
.000800 
.000967 
.001133 
.001300 
.001467 
. 001633 
. 001667 
. 001700 
.  001733 
.001783 
.001817 
. 001867 
.001917 
.002050 
.  002167 
.002433 
.003083 
.004167 
.005450 
.006867 
.008333 
.009667 
. 011167 
. 012667 
.  014217 
. 015917 
.017500 
. 019333 
. 021333 
.  023183 
.025667 
.0283 
.0317 
.0350 
.0367 
.0383 
.0460 
.0500 
.0550 
.0650 
.0817 
.1017 


Sncceasive 

elongation 

per  inch. 


Inch. 

.  000133 
.000200 
.  000134 
.000166 
.000167 
.  000167 
.  000166 
.000167 
.000167 
.000166 
.000034 
. 00U033 
. 000033 
.000050 
. 000034 
.  000050 
. 000050 
, 000133 
,000117 
, 000266 
000650 
,001084 
,001283 
, 001417 
001466 
001334 
001500 
001500 
, 001550 
001700 
,001583 
001833 
002000 
,001850 
002484 
002633 
,0034 
,0038 
0017 
,0016 
0067 
0050 
,0050 
,0100 
0167 
,0200 


Permauent 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncceaaive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strt* iielli 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    110.840 

Elastic  limit  per  square  inch  of  original  section do...      57.000 

Elongation  per  iucn  after  rupture inch. .      0. 1250 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001917 

Reduction  in  diau]|)ter  at  point  of  rupture do...         .094 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30.6 

Position  of  rupture 24"  from  neck 

Character  of  broken  surface granular :  dull  center 

Elongation  of  inch  sections ".08,  ".20*.  ".17,  Ml, 'MO,  ".07 
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No.  2644. 
Marks,  10  ^^R.H 

Diameter,  '^564. 

Sectional  area,  .26  square  inch. 


Applied  loads. 


ToteL 


Povnda, 
250 
1.250 
2,500 
3,750 
5,000 
6,250 
7.500 
8,750 
10.000 
11,250 
12.500 
12,750 
13.000 
13.250 
13,500 
13,750 
14,000 
14.250 
14.500 
14,750 
15,000 
15.600 
16.000 
16.500 
17.000 
17.500 
18.000 
18,500 
19,000 
10.500 
20.000 
20.500 
21.000 
21,500 
22.000 
22.500 
28,000 
23.600 
24.000 
24.500 
25.000 
25.500 
28.000 
26,500 
27,000 
27,500 
28.000 
28,600 


Per  MQure 
incn. 


Poundt» 

1,000 

5.000 

10,000 

15,000 

20.000 

25,000 

80,000 

35,000 

40.000 

46,000 

50,000 

51,000 

52,000 

53,000 

54,000 

55.000 

56,000 

57.000 

58,000 

59,000 

60,000 

62,000 

64.000 

66;  000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84.000 

86,000 

88,000 

90,000 

92,000 

04.000 

96,000 

98,000 

100,000 

102.000 

104.000 

106.000 

lO&OOO 

110,000 

112,000 

114,000 


Elongation 
per  inch. 


Inek. 
0. 

.000133 
.000283 
.000450 
.000617 
.000783 
.000950 
.001117 
.001300 
.001467 
.001638 
.001683 
.001700 
.001717 
.001767 
.001800 
.001817 
.001867 
.001900 
.001960 
.002017 
.002283 
.002883 
.003667 
.004817 
.006167 
.007417 
.008850 
.  010517 
.012067 
.013560 
.015167 
.016667 
.018300 
.  020217 
.022383 
.0233 
.0267 
.0300 
.0317 
.0338 
.0388 
.0483 
.0483 
.0533 
.0617 
.0700 
.0050 


SaoceeaiTe 

elongation 

per  mch. 


Inch. 
0. 

.000133 
.000150 
.000107 
.000167 
.000166 
.000167 
.000167 
.000183 
.000167 
.000166 
.000050 
.000017 
.000017 
.000050 
.000033 
.000017 
.000060 
.000033 
.000050 
.000067 
.000266 
.000650 
.000834 
.001150 
.001350 
.001250 
.001433 
.001667 
.001550 
.001483 
.001617 
.001500 
.001833 
.001717 
.002116 
.000967 
.0034 
.0033 
.0017 
.0016 
.0050 
.0050 
.0050 
.0050 
.0084 
.0083 
.0260 


Pennanent 

set. 


Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snoceeaive 

permanent 

set. 


Ineh. 


0. 


Remarks. 


Initial  load. 


Elastio  limit. 


Tensile  strenstii. 


General  iummary. 

Tensile  strenfcth  pw  aqnare  ineh  of  original  seetion pounds..    114,000 

Elastio  limit  per  square  inch  of  original  section do...      59,000 

Elongadon  per  inon after  raptnre inch..      0.1200 

Elongation  per  inch  under  strain  at  elastic  limit do...    .  001950 

Redoction  in  diameter  at  point  of  x  nptare do . . .         .  084 

Reduction  in  area  after  rapture,  per  centom  of  original  section 27.6 

Position  of.  rupture l".70from  neck 

Character  of  broken  surCaoe granular;  dull  center 

EkiDgatioDoflnoh  wctiooa ".lO,*'.2y,".l2,".l%",Q9,"M 
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ISO.  2646. 

Marks,  ^^?;5^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pound*. 

250 

1.2fi0 

2,500 

3,750 

6^000 

6,260 

7,500 

8,750 

10,000 

11,250 

12,500 

12, 750 

13,000 

13,250 

13,500 

13,760 

14,000 

14,250 

14,500 

14,750 

15,  000 

15.500 

10,000 

16.500 

17,000 

17,  500 

18.  000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000. 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,600 
27,600 


Per  saoare 
incn. 


Potmdi. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 
85,000 
40,000 
45.000 
50,000 
51.  COO 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64, 000 
66.000 
68,000 
70.000 
72,  000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
06,000 
98, 000 
100,  000 
102, 000 
104,000 
106,  000 
108, 000 
110, 000 
110,400 


Elongation 
per  inch. 


Inch. 
0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000967 
.001133 
.001300 
.001467 
.  001633 
.001667 
.001700 
.001733 
.001800 
.U01850 
.001900 
.002050 
.002283 
. 002517 
.002833 
.003733 
,004850 
.  006133 
.007467 
.008950 
. 010467 
.012000 
.013438 
. 015183 
.016850 
.018417 
.020500 
.022500 
. 024617 
.027033 
.0300 
.0317 
.0350 
.0383 
.0433 
.0483 
.0517 
.0617 
.0733 
.0983 
.1000 


Sncoemive 

eloniEation 

per  inch. 


Ineh. 
0. 

.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
.000033 
.000033 
.000067 
.000050 
.000050 
.000150 
.000233 
.000234 
.000316 
.000900 
.001117 
.001288 
.001334 
.001483 
. 001517 
.001533 
.001433 
.001750 
.001667 
.001567 
.002083 
.002000 
.002117 
.002416 
.002067 
.0017 
.0033 
.0033 
.0050 
.0050 
.0034 
.0100 
.0116 
.0250 
.0017 


Permanent 
set. 


Inch, 

0. 

.000017 
.000017 
.000017 
.000017 
.000017 
.000017 
.000017 
.000017 
.000033 
.000033 


Sncceaaive 

permanent 

set. 


Ineh. 
0. 

.000017 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000016 
0. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  9ummary, 

Tensile  strength  per  sqnare  inch  of  oricnnal  section ponnds..    110,400 

Elastic  limit  per  square  inch  of  original  section  do  ..      66,  000 

RloDgatiou  per  inch  after  ruptare , inch.,      a  1333 

Elongation  per  inch  under  strain  at  elastic  limit do...     .001900 

Reduction  iu  diameter  at  point  of  rupture do...         .094 

Umiuction  in  area  after  rapture,  per  centum  of  original  section 30.6 

Position  of  rupture '.25  from  middle  of  stem 

Character  of  broken  surface granular 

Elongation  of  inch  aeotiooB MO.  ".15^  ".25*/M4,  ^09, ''.07 


/ 
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TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS.         1099 

12.IHCH  CAST  ISOH  B.  L  KIFLE,  HOOPED  AHD  TUBED  WITH  STEEL 

ADDITIONAL  SPSCIMSlfS  FBOM  NEW  HOOP. 

No.  1021. 
Marks,  "?^" 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


T«^-     ''•inX'" 


FcuruU. 
250 
1,250 
2.600 
3^750 
5.00U 
6,250 
7,500 
8,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
18,500 
13,760 
14,000 
14,250 
14,500 
14,750 
16,000 
15.600 
18,000 
10,500 
17,000 
17.500 
18,000 
18^600 
10,000 
10,600 
20.000 
20,600 
21,000 
21,500 
22,000 
22,500 
33,000 
23,600 
24,000 
24,500 
25,000 
25,600 
26,000 
26,480 


Pcundt. 
1.000 
5.000 
10,000 
15.000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62.000 
63,000 
64,000 
55,000 
56.000 
67,000 
58.000 
59.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
98,000 
100, 000 
102. 000 
104,000 
105,020 


Elongation'  1    ^j 


Inch. 
0. 

.000167 
.000833 
.000467 
.000660 
.000817 
.000083 
.001150 
.001300 
.001383 
.001367 
.001383 
.001417 
.001450 
.  001517 
.001660 
.001600 
.001633 
.001700 
.001733 
.001783 
.001867 
.001960 
.OO'lOSO 
.002283 
.002367 
.002600 
.002788 
.002083 
.003867 
.004067 
.006083 
.007588 
.000038 
.010833 
.012667 
.014333 
.016183 
.  018100 
.020128 
.032500 
.024100 
.027500 
.029688 
.082667 
.036000 
.0383  . 
.0433. 
.0500* 
.0560 - 
.0650 
.0967 


I)neh, 
0. 

.000167 
.000166 
.000134 
.000183 
.000167 
.000166 
.000167 
.000150 
.000033 
.000034 
.000016 
.000034 
.000033 
.000067 
.000033 
.000050 
.000033 
.000067 
.000033 
.000050 
.000084 
.000083 
.000100 
.000183 
.000134 
.000233 
.000183 
.000200 
.000884 
.  001100 
.001116 
.001500 
.001450 
.001800 
.001834 
.001666 
.001860 
. 001917 
.002033 
.002367 
.001600 
.003400 
.002183 
.002084 
.003333 
.0023 
.0050 
.0067 
.0050 
.0100 
.0317 


Permuient 
set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
.000017 
.000017 
.000033 


Saccesaive 

permanent 

set. 


Inch. 


0. 


000033 


,000067 


000217 


.000900 


.000017 
0. 
.000016 


0. 


Remarks. 


Initial  load. 


.000034 


.000150 


.000683 


Blastio  limit 


Tensile  strength. 


Qeneral  summary. 

Tensile  strength  per  square  inch  of  original  seotion pounds. .    105, 020 

Elastic  limit  per  square  inch  of  original  section do...      52,000 

Elongation  per  incn  after  rupture inch..      0.1233 

Elongation  per  inch  ander  strain  at  elastic  limit ^ do...    .001783 

Kedaction  in  diameter  at  point  of  rapture    do...  .104 

Sednctionin  area  after  rapture,  per  oentam  of  original  section ^  33.6 

Position  of  rupture l".4fh>m  middle  of  stem 

Character  of  broken  surface granular,  with  dull  silky  center 

Elongation  of  inch  sections Ml,  ".28», 'M3,  ".08,  ".07.  ".07 


2Z^ C4xs^ J7y?7z.  ^.  -27,  ^Rx/Ze ,  A^^ojre^  ^z^^^ 
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12'nrCH  CAST  lEOH  B.  L  EIFLE,  HOOFED  AHD  TITBED  WITH  STEEL 

ADDITIONAL  SPECIMBIfTS  FROM  NEW  HOOP. 

No.  102L 
Marks,  ^^Ra,, 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Pound*. 
250 
1,250 
2.600 
3,750 
5.000 
6.250 
7,500 
8,750 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12.250 
12,500 
12,750 
13,000 
13.250 
13,500 
13.750 
14.000 
14,250 
14,500 
14,750 
15.000 
15,600 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
10,000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
33,000 
23,500 
24.000 
24.500 
26,000 
25,500 
26.000 
26.480 


Per  sqaare 
inch. 


Pound*. 
1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
30.000 
35.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
.50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100. 000 
102,000 
104,000 
105,920 


«i„__A4„„  Sacceaslye 

««?ff^      elongation 
per  inch.       pejloch. 


Inch. 
0. 

.000167 
.000883 
.000467 
.000660 
.000817 
.000088 
.001150 
.001300 
.001883 
.001367 
.001383 
.  001417 
.001450 
.  001517 
.001550 
.001600 
.001683 
.001700 
.001733 
.001783 
.001867 
.001960 
.00*2050 
.002233 
.002367 
.002600 
.002783 
.002983 
.003867 
.004967 
.006083 
.007583 
.009038 
.010833 
.012667 
.014333 
.016188 
.  018100 
.020128 
.022500 
.024100 
.027500 
.029688 
.032667 
.036000 
.0383  . 
.0433. 
.OSOOf 
.0550* 
.0650 
.0967 


0. 

.000167 
.000166 
.000134 
.000183 
.000167 
.000166 
.000167 
.000160 
.000033 
.000034 
.000016 
.000034 
.000033 
.000067 
.000033 
.000050 
.000033 
.000067 
.000033 
.000050 
.000084 
.000083 
.000100 
.000183 
.000184 
.000233 
.000183 
.000200 
.000884 
.001100 
.001116 
.001500 
.001460 
.001800 
.001834 
.001666 
.001850 
.001917 
.002038 
.002367 
.001600 
.003400 
.002183 
.002984 
.003333 
.0023 
.0050 
.0067 
.0050 
.0100 
.0317 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
. 000017 
.000017 
.000033 


.000083 


,000067 


.000217 


.000900 


Snocessive 

permanent 

set. 


Inch. 


0. 


.000017 
). 
.000016 


BemarkB. 


Initial  load. 


0. 


000034 


000150 


.000683 


Blastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section iwnnds..    105.920 

Elastic  limit  per  square  inch  of  original  section do...      52,000 

Elongation  per  incn  after  mpture inch..      0.1233 

Elongation  per  inch  nnder  strain  at  elastic  limit ^ do...    .001783 

Redaction  in  diameter  at  point  of  rapture    -....do...         .104 

Redaction  in  area  after  rapture,  per  centum  of  original  section 33.5 

Position  of  ruptare 1".4  ftom  middle  of  stem 

Character  of  broken  snrface granular,  with  dull  silky  center 

Elongation  of  inch  sections ".11,  ".28». 'M8,  ".08,  ".07,  ".07 
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No.  102 1  i. 

Marks,  ^^  o/" 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


PoutuU. 
250 
1.250 
2,500 
3.760 
5,000 
6.250 
7,600 
8,751) 
lO.OUC 
11,260 
11,500 
11.7.')0 
12,000 
12,250 
12.500 
12, 750 
13.0OU 
13,250 
13.500 
13.760 
14,000 
14,250 
14,500 
14.750 
15,  000 
15,  500 
16,000 
16.500 
17.000 
17.500 
18,000 
18,500 
19,000 
10,500 
20.000 
20.500 
21.000 
21,500 
22.000 
22,500 
23.000 
23,500 
24.000 
24,500 
25, 000 
25,500 
20,000 
26. 500 
27,000 
27,500 
28,000 


Per  square 
iDcli. 


Pound*. 
1.000 
5,000 
10,000 
15,000 
20,000 
25. 000 
30,000 
35.000 
40,  Ooo 
46,000 
4U.0U0 
47,0(10 
48,000 
40,  000 
50,000 
51,000 
52,000 
53.000 
54,OU0 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80.000 
82,000 
84,000 
86,000 
88,C0C 
90.000 
92,000 
94,000 
96,000 
98,000 
100. 000 
102, 000 
104,000 
106,000 
108,000 
110,000 
112, 000 


Elongation 
per  iDch. 


Inch. 
0. 
.000133 
.000317 
.')0U483 
. UL00J3 
.  00078.3 
.000933 
.001100 
.00125 
.001400 
. 001433 
.U01483 
. 001517 
.001550 
.001617 
. « 010:« 
.  (.01700 
.001717 
.  (M)1767 
.  00180U 
.00188;) 
.00103^ 
.002000 
J9U2033 
.00228:) 
.  002700 
.003333 
.004167 
.  005(>00 
.000200 
.007667 
.  0093:t3 
. 010838 
.012000 
.  013800 
.015:133 
.017.500 
.010633 
.021333 
.023167 
.025067 
.027967 
.030333 
. 033033 
.  036333 
.  (MOO 
.0450 

.  o:>i»o 

.  0567 
.0650 
.0883 


Successive '  pemianeut 
per  iuch.  ***^- 


Inch. 
). 

. 000133 
.000184 
.(>00166 
. 000150 
.000150 
.000150 
.  000167 
.000150 
.000150 
.000033 
.000050 
.00003* 
. 000033 
.  000067 
.000016 
.000067 
.000017 
.000050 
.000033 
.000083 
.000050 
.000067 
.000033 
.000250 
.000417 
.000633 
.000831 
.000833 
.001200 
.  001467 
.001666 
.001500 
.001167 
.001800 
. 001533 
.002167 
.002133 
.001700 
. 001834 
.002500 
.002300 
.  002366 
.  002700 
.003300 
.003667 
.0050 
.0050 
.0067 
.0083 
.0233 


Inth, 


0. 

0." 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


.  000033 


.000033 


.000300 


Succeaaive 

permanent 

set. 


Remarks. 


Inch. 


0. 


.000033 


.000267 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    112,000 

Elastic  limit  per  siioare  inch  of  original  section  do...      59,000 

Elongation  per  inon  after  rupture inch..      0.1133 

Elongation  per  inch  under  strain  at  el>i.stio  limit do...    .002033 

Reduction  in  diameter  at  point  of  rupture do...         .104 

Reduction  in  ar<^a  after  rupture,  per  centum  of  original  section 33.5 

Position  of  rupture ''.60  irom  middle  of  stem 

Character  of  broken  snrfiaoe granular  at  circumference  ;  silky  center 

BUmgationofinohaeotioiui ''.07,  Ml,  ".24*. 'MO. ''.OB,  ".08 
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Ko.  1022. 
Marks,  i3BA„ 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


AppUed  loads. 


ToteL 


250 
1,280 
2,500 
3.750 
5,000 
8,250 
7,500 
8.760 
10,000 
10.260 
10,500 
10,750 
11,000 
11,250 
11,500 
tl,750 
12,000 
12,260 
12,500 
12,750 
18.000 
13.260 
13,500 
13,750 
14,000 
14,250 
14.500 
14,750 
15.000 
15,500 
16,000 
10,500 
17,000 
17,500 
18,000 
18,500 
10,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
25,080 


Peroqiiare 
iDcn. 


POttfUft. 

1.000 
5.000 
10.000 
15.000 
20,000 
26^000 
30.000 
35,000 
40.000 
41,000 
42,000 
48,000 
44,000 
45,000 
40,000 
47.000 
48,000 
49.000 
50,000 
51.000 
52,000 
53.000 
64.000 
55,000 
56.000 
57.000 
58,000 
50.000 
00,000 
62,000 
64,000 
60.000 
68,000 
70.000 
72.000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
00,000 
92,000 
04,000 
06,000 
98,000 
100.000 
102,000 
103,920 


Bkmffation 
permch. 


Inch. 
0. 

.000150 
.000317 
.000467 
.000633 
.000767 
.000067 
.001117 
.001288 
.001300 
.001317 
.001333 
.001367 
.001400 
.001450 
.001483 
.001517 
.001560 
.001600 
.001633 
.001650 
.001700 
.001733 
.001763 
.001833 
.002083 
.002900 
.003750 
.004283 
.005367 
.006717 
.008617 
.010000 
.011600 
.013800 
.015338 
.017083 
.018833 
.  021417 
.023667 
.025917 
.028417 
.031250 
.034583 
.0383 
.0438 
.0483 
.0533 
.0617 
.0783 
.1150 


SaooeMive 

elonntioD 

per  Inch. 


Inch. 
0. 

.000160 
.000167 
.000150 
.000166 
.000134 
.000200 
.000150 
.000166 
.000017 
.000017 
.000016 
.000034 
.000033 
.000050 
.000033 
.000084 
.000038 
.000050 
.000033 
.000017 
.000050 
.000033 
.000050 
.000050 
.000250 
.000817 
.000850 
.000533 
.001084 
.U01350 
.001900 
.001383 
.001600 
.001700 
.002033 
.001750 
.001750 
.002584 
.002250 
.002250 
.002500 
.002833 
.003338 
.003717 
.0050 
.0050 
.0050 
.0084 
.0166 
.0367 


Permanent 
set. 


Ineh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


SncoeMlTe 

permanent 

set 


Inch. 


0. 


.000017 


000017 


.002183 


002116 


"Bemarka. 


Initial  load. 


Elaatio  limit 


Tensile  strength. 


Oeneral  summary. 

Tensile  strength  per  sqnaie  inch  of  original  section poonds..    108,920 

Elastic  limit  per  square  inch  of  originalseotion do...      66,000 

Elongation  per  inch  after  rapture inch..      0.1883 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001833 

Ked action  in  diameter  at  point  of  rapture do . . .         .134 

Reduction  in  area  after  rapture,  per  centum  of  original  section 41.9 

Position  of  rupture ".85  fh>m  middle  of  stem 

Character  of  oroken  smrfaoe  • silky,  with  traces  of  granulation 

Xkmgatlon  of  inch  sections 'U0/M7,  ".29*,  ".12,  ".08,  ".07 
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SPECDfENS  FROM  FIRST  AND  SECOND  SLICE  FROM  CAST-IRON  BODY, 

AND  STEEL  HOOPS  AND  TUBE. 


1103 


1114        TESTS   OF   IRON|    STEEL,   AND   OTHEB   MATERIALS. 


Tenacity  Specimens. 


Marks,  i2"H&t 


No.  of  test 

Noft. 

9 
10 

Diameter. 

IneheM. 
.564 
.504 

1 

Sectional 
are:i. 

So.  inch. 
.25 

Tonaile  strength. 

Appearance  of  fractnre. 

Total. 

Pounds. 

Per  »q.  inch. 
*itf.7flU 
34,400 

1117 
1118 

Poundg. 
7,440 
8.000 

Uniform  granulation. 
Do. 

1106         TEST8   OF    IRON,    STEEL,    AND   OTHEB   MATERIALS. 


12"  H  &\ 

Marks,      c 

'      No.  1 

Diameter,  ",564. 

Sectional  area,  .25  square  inch. 

Length  6  ". 


No.  1120. 


ApplJetl  loads. 


Total. 


Pounds. 
250 
600 
750 
1,000 
1.250 
1,500 
1.750 
2,000 
2, 250 
2,  500 
2,750 
3,04)0 
:i,  250 
3,500 
3, 750 
4.000 
4, 250 
4,500 
4.760 
5,  000 
5,250 
5,500 
5,750 
6,000" 
0,250 
6,500 
6,690 


Per  sqaaro 
iocn. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

0,000 

7,000 

8,000 

0.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21, 000 

22,000 

2:),  000 

24,000 

25,000 

26, 000 

20,760 


Eloogatioo 
per  inch. 

Sucoeaaive 

elongation 

per  inch. 

Permanent 
sot. 

Saoceaaive 

permanent 

set. 

Remarks. 

Inch. 

Inch. 

Inch. 

Inch. 

0. 

0. 

0. 

0. 

Initial  load. 

.000050 
.000083 
.000133 
.000183 
.000233 
.000207 
.000350 

.000050 
.OOOOliS 
.000050 
.000050 
.000050 
.000034 
.000083 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000417 
.000467 
.000517 
.000600 

.000067 
.000050 
.000050 
.000083 

0. 
0. 
0. 
.000033 

• 

.000033 

.000633 

.000033 

.000033 

0. 

.000717 

.000084 

.000067 

.000034 

.000783 

.000066 

.000083 

.000016 

.000883  , 

.000100 

.000117 

.000034 

.000967 

*. 000084 

.000150 

.  000033 

.001117 

.000150 

.0002t)0 

.000050 

.001183 

.000066 

.  000233 

.000033 

.001283 

.000100 

.000283 

.000050 

.  001433 

.000150 

.000367 

.000084 

.001633 

.000200 

.000467 

.  000100 

.  001767 

.000134 

.000617 

.000150 

.002000 

.000233 

.000083 

.000066 

. 002467 

.000467 

.001050 

.000387 

.002817 

.000350 

.001333 

.000283 

Tensile  strength. 

Fractured  1".8  from  neck. 

Character  of  broken  surface,  uniform  granulation. 


TESTS  OF  IfiON,    6TEEL,    AMD   OTU£B   MATEBIALS.        1107 


No.  1121. 


Harks,       c 

^       No.  2 


Diameter,  ".564. 

SectioDal  area,  .25  square  iDch. 

Length  6''. 


Applied  loads. 


T»««'-    ."'"luX" 


PottndM. 

PoumU. 

250 

1.000 

50O 

2,  (MK) 

750 

3,000 

1,000 

4,000 

1.250 

5.000 

1,600 

6,000 

1.750 

7,000 

2.000 

8.000 

2,250 

0,000 

2.6U0 

10.000 

2:750 

lt.0(K) 

3,000 

12.000 

3.250 

13,000 

3,500 

14,000 

3.750 

l.'i.OuO 

4.000 

16,000 

4. 2.10 

17,000 

4.500 

18,000 

4,750 

19,000 

&.000 

20,000 

^•J50 

21,000 

5,500 

22,000 

5,750 

2:i,000 

6,000 

24, 000 

6.250 

2.1. 000 

7,180 

28,720 

^^Jf^il""    eloniratioD 


por  inch. 


Inch, 
0. 
.000100 
.000167 
.000217 
.000250 
.OOOfliO 

.  oooar^it 

.  O^NUt'O 

.  o*nm:(:i 

.  tKH).*»00 
.000550 
.000«<K) 
.00  «i7 

.  0007,'rj 

.  OOOKK) 
.  OOOKK'J 

.  0oo93:t 
.ooio.->o 
.ooii:^ 
.(N)I283 
.001400 
.04)1550 
.001767 
.002033 
.002417 


per  inch. 


Inch. 
0. 
.000100 
.000067 
.  OtHNLV) 
.  0(Nlo:i'{ 
.  000050 

.oomt.v) 

.  00(N>.'iO 

.  0O4K):{  { 

.  0O01HI7 
.<)00050 
.  OOiMVVl 
.000007 
.  000066 

.  mmvj 

.  0(H)OH3 
.  OfWO.'iO 
.000117 
. 00008  < 
.OOOlfiO 
.000117 

.oiKiiriO 

.000217 
.000266 
.0003^ 


Portnanent 

set. 


Itwh. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

.00003:1 
.  mmnn 

.  00(H)C7 

.  oiNMm:) 

.  0n0083 

.U<H)100 

.0<i0100 

.000133 

.OOOITiO. 

.0001K3 

.000250 

.000317 

.00038:1 

.  000467 

.000583 

.000783 

.001007 


SucoosHive 

permanent 

set. 


Inch. 


0. 


0. 


00003:  ( 
000034 

.000010 
0. 

.000017 
0. 

.  O'^0'i;j3 

.000017 
.  00m)33 
.  0000157 
.  0000(i7 
.000066 
.000084 
.000116 

.  oocn.'oo 

.  0002&1 


RcmarkB. 


Initial  load. 


Tensile  strength. 


Fractured  at  middle  of  stem. 

Character  of  broken  surface,  uniforiu  grauulatiou. 


1108        TESTS   OF   lEON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1122. 

12"  H  &  T 

Marks,       c 

'      No.2 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Length,  &'. 


Applied  loads. 

Per  aauare 
inch. 

ElongatioD 
per  inch. 

Successive 

elongatiou 

per  iuch. 

Permanent 
set 

Successive 

permanent 

set 

liemarks. 

Total. 

Poundi. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

250 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

500 

750 

1. 000 

1.250 

1,500 

2,000 
3,000 
4.000 
5.000 
0,000 
7,000 
8,000 

.000050 
.000083 
.000133 
.0001S3 
.  000-J33 

.  000050 
.  000033 
.000050 
.  000050 
.000050 

0. 

X- 

0. 
0 
0. 

1,750 
2.000 

.  000267 
. 000350 

.000034 
.000083 

0. 
0. 

2,250 

9.000 

.000417 

.000067 

. 000017 

"Vooooi?'" 

2,500 

10,000 

.000467 

.000050 

.000017 

0. 

2,750 

11,000 

.000517 

. 00U050 

. 000033 

.000016 

3,000 

12,000 

.000550 

.000033 

.  000033 

0. 

3, 250 

13,000 

. 000617 

.000067 

. 000050 

.000017 

3,500 

14,000 

. 000667 

.  0O0O.>0 

.000007 

.000017 

3,  750 

15.000 

.000717 

. 000050 

.000083 

.000016 

4,000 

16,000 

.000817 

.000100 

.  000100 

.000017 

4,250 

17, 000 

.000933 

.000116 

.  000133 

. 000033 

4,500 

18,000 

.001000 

. 000067 

.000107 

.  oooo:i4 

4,750 

19,  000 

.  001067 

.  000067 

.  000200 

.  O00U33 

5,000 

2i>,  000 

.  001267 

.000200 

.000283 

.  00008!) 

6.250 

21,000 

.  001367 

.  000100 

. 000350 

.  000067 

5,500 

22,000 

.  001567 

.000200 

.000467 

.000117 

6.750 

23,000 

.  001700 

.000133 

.000567 

.000100 

6,000 

24,000 

.002067 

.  000367 

.  000800 

. 000233 

6.250 

25,000 

.002300 

.000233 

.001017 

.000217 

7,190 

28,760 

Tensile  streugtb. 

Fractured  1  inch  from  neck. 

Character  of  broken  surface,  uniform  granulation. 
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No.  544. 


Marks,  ^"^^^ 

No.  3 

Length,  12". 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 


1 

Applied  loads. 

SiironAvivn 

Compren- 

sioDper 

iBch. 

compre»* 

BiODTMVr 

inch. 
Inch. 

Permanent 
set. 

Snrcpsftlvo 

Total. 
Poundt. 

Per  aqoarc 
inch. 

pcrnianont 

BCt. 

Pounds. 

Inch. 

Inch. 

Inch. 

1.000 

1.000 

0. 

0. 

0. 

0. 

2,000 

2,000 

.000070 

.  000070 

0. 

3,000 

1       ^ 

3,000 

.000120 

. 000050 

.  000010 

".ooooio* 

4.000 

4.000 

.000170 

.000050 

.  0000 10 

0. 

5.000 

5.000 

.000220 

.  OOOO.'O 

.000010 

0. 

6,000 

6,000 

.000260 

. 000040 

.000010 

0. 

7,000 

7,000 

.000290 

. 000030 

.000010 

0. 

8,000   . 

8,000 

.  000330 

.  000040 

.000010 

0. 

9,000 

9,000 

.00C380 

.  0(K)o:,o 

.(JOOOIO 

0. 

10,000 

10,000 

.  000430 

.  000050 

. 0000 JO 

. 000010 

11,000 

11,000 

.000480 

.000050 

.  00001*0 

0. 

12,000 

12,000 

.000530 

.  OOOO'iO 

.  oooorw 

.00<»010 

13,000 

13, 000 

.000580 

.  wn.n)'M 

.000040 

.  0(HJ010 

14,000 

14,000 

.  OlHHKlO 

. 000050 

.  o(HH)r>o 

.0(HK)IO 

15,000 

l.\000 

.000080 

.000050 

.000060 

.000010 

16.000 

16,000 

.  000730 

.000050 

.000070 

.  (K}OUlO 

17,000 

17,000 

.  000780 

.000050 

. 000070 

0. 

18,000 

18,000 

.  000850 

. 000070 

.000080 

.  000010 

10.000 

19,000 

.  0(X)noo 

.000050 

.000080 

0. 

20,000 

20,000 

.000980 

.000080 

. 000100 

.  000020 

21,000 

21,000 

. 001030 

.000050 

.000110 

.000010 

22.000 

22,000 

.001090 

.000060 

.  000120 

.  m)ooio 

2:!,  000 

23,000 

.001170 

.000080 

.  000140 

. 000020 

24,000 

24,000 

.001240 

.000070 

.  000180 

.  00004(1 

25,000 

25,000 

I  .001320 
A  . 001440 

t*  .000080 

.000210 

.  oooo;50 

26,000 

26,000 

♦  .000120 

. 000260 

.  oooo:.o 

27,000 

27,000 

,V  .  001560 

.000120 

.  000300 

.  0<K)040 

28,000 

28,000 

\  .001680 

.000120 

.  000300 

. 000090 

29,000 

29,000 

.001820 

. 000140 

.000480 

.  000090 

30,000 

30,000 

. 001970 

. 000150 

.  000590 

.000110 

31,000 

31,000 

.002240 

. 000270 

.000790 

.  000200 

32,000 

32,000 

.002470 

.0002.30 

.000960 

.000170 

33.000 

33,000 

. 002770 

.000300 

. 001220 

.  <M)(»2t>0 

34,000 

34,000 

.003150 

. 000380 

.001570 

.  oou:{50 

35,000 

35,000 

. 003020 

.000470 

.001900 

. 000290 

36,000 

36,000 

. 003910 

. 000290 

.  (M)2250 

.  000J90 

37,000 

37,000 

. 004290 

.  000380 

. 002570 

.  ooo:rjo 

38,000 

38,000 

.004860 

.  000570 

.  00:{020 

.ooo4:)0 

30.000 

39,000 

.005310 

.  00(M50 

. 003440 

.ooorjo 

40,000 

40,000 

.005920 

.000610 

.003990 

. 000550 

51,460 

51,450 

______ _-_ 

1 

1 

Remarks. 


Initial  load. 


Ultimate  stronj;th. 


Manner  of  failcflre,  triple  flexure. 
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No.  546. 


12''  H  &  T 

Marks,      c 

'     No.  4 

Length,  12". 

Diameter,  1".129- 

Sectional  area,  1  square  incli. 


Applied  loads. 


Totol. 


Pounds. 

1,000 

2.000 

3,000 

4,000 

5,000 

0.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14.000 

15,000 

18.000 

17,000 

18,000 

19.000 

20,000 

21. 000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29.000 

30,000 

31,000 

32,000 

33.000 

34,000 

3r>,000 

36,000 

37,000 

38,000 

39,000 

40,000 

49.900 


Per  square 
inch. 


Poundt. 

1,000 

2.000 

3.O0O 

4.000 

5,000 

6,000 

7.000 

8.000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

39,000 

40,000 

49, 900 


Compres- 

slon 
per  inch. 


Inch. 
0. 

.000060 
.000100 
.  000140 
.000180 
.000220 
.000270 
.000320 
.000370 
.000420 
.000460 
.  000510 
.000500 
.000610 
.000600 
.  000710 
.000760 
.000810 
.000870 
.000930 
.001000 
.  001070 
.001140 
.001230 
.  001320 
.  001420 
.001520 
.001640 
.001780 
.001970 
.002220 
.002460 
. 002770 
.003110 
. 003520 
.003070 
.004420 
.  005020 
.005580 
.006380 


Successive 
compres- 
sion per 
incn. 


Inch, 

0. 

.000060 
.000040 
.000040 
.000040 
.000040 
.000050 
.000050 
.000050 
.000050 
.000040 
.000050 
.000050 
.000050 
.000050 
.000050 
.0000.50 

-.000050 
.000060 
.000060 
.000070 
.000070 
.000070 
.000090 
.000090 
. 000100 
.000100 
.000120 
.000140 
.000190 
.000250 
.000240 
.000310 
.000340 
.000410 
.000450 
. 000450 
.000000 
.  00050 
.000800 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000010 
.000010 
. 000010 
.  000020 
.000030 
.000030 
.000040 
.000050 
.000070 
.000090 
.000100 
.000130 
.000160 
.000200 
.000240 
.000300 
.000370 
.000490 
.000610 
.000770 
.  000970 
.001230 
. 001520 
.001880 
.002270 
.002680 
.003210 
.003680 
.004420 


Successive 

permanent 

set. 


Inch. 


0. 


.000010 

0. 

0. 

.000010 
.000010 

0. 

.000010 
.000010 
.000020 
.000020 
.000010 
.000030 
.000030 
.000040 
.000040 
.000060 
.000070 
.000120 
.000120 
.000160 
.000200 
.000260 
.000290 
.000360 
.000390 
.000410 
.000530 
.  000470 
.000740 


Remarks. 


Initial  load. 


nit  imato'strengtli. 


Manner  of  failure,  triple  flexare. 


T88T 


8  OP  IRON,    STEEL,    AND    OTHER   MATERIALS.  1111 


No.  546. 


^fea,  1  sqaare  inch. 


/ 


Compres- 
sion per 
incn. 


O. 
.000060 

.000110 
.000140 
.  000190 
.  000230 
.  <K10270 
.  000320 
.  OCM370 
.  000420 
.  €K)0470 
.  000520 
.  000570 
.  000620 
O<XMr70 
000720 
'  000770 
'  OO0820 
'  O«0«T0 
'  000030 
*  OOIOIO 
'  tf^OlOTO 
'  001130 
'  OO1190 
001300 
'  OO14O0 
'  OOl4«) 
'  OO13T0 
'  OOI'730 

'  ooi»»o 

*  OOISSTO 

"  OO3O30 

•  OO3420 

00*210 

'  ooA-yoo 

-  003282 


^%s^^>^ 


T^^il  rrm-e^  triple  flexure. 


SaooeaaiTo 

oomprea- 

»ion  per 

inch. 

Permanent 

set. 

Socrensivp 

permanent 

set. 

Inch. 

Inch. 

IneHi. 

0. 

0. 

0. 

.000060 

0. 
0. 

.000050 

.000030 

0. 
0. 
0. 

.000050 

.000030 

.OOOOSO 

0. 
0. 
0. 

.000050 

.000050 

.000050 

.000010 

".ooooio" 

.000050 

.000010 

0. 

.000050 

.000010 

0. 

.000050 

.000010 

0. 

.000050 

.000020 

.000010 

.000050 

.000020 

0. 

.000O.V) 

.000030 

.000010 

.000050 

.000030 

0. 

.000050 

.000040 

.000010 

.000050 

.000060 

.000020 

.000060 

.000070 

.000010 

.000080 

.000080 

.000010 

.000060 

.000090 

.000010 

.000060 

.000100 

.000010 

.000060 

. 000140 

.0000(0 

.000110 

, 000170 

. 000030 

.000100 

.000220 

.000050 

.000080 

.000270 

.000050 

.000090 

.000320 

.000050 

.000160 

.000430 

.000110 

.000160 

.000540 

.000110 

.000210 

.000700 

.000160 

.000270 

.000910 

.000210 

-  .000300 

.001150 

.000240 

.000360 

. 001470 

. 000320 

.000390 

.001890 

.000420 

.000400 

.002160 

.090270 

.000300 

.002510 

.000350 

.000580 

.  003020 

.000510 

.000490 

.003450 

.  000430 

.000520 

.003880 

.000430 

Remarks. 


Initial  load. 


intimate  strength. 
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No.  547. 


12"  n  &  T 
Marks,        c 

'         No.  6 

Length,  9". 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 


....    . 

1 

Applied  loads. 

t 

Total. 

Per  nqiiarp' 
inch. 

Pountli. 

Poiinda. 

1,000 

1,000 

2,000 

2,000 

3,000 

3,000 

4,000 

4,000 

r>,  (m 

5,000 

0,000 

G.OOO 

•    7,000 

7,000 

8,000 

8,000 

0,000 

0,000 

10,000 

10, 000 

11,000 

11,000 

12,  000 

12, 000 

i:i,n()0 

i:i,ooo 

14,  000 

14,  000 

15.  000 

15.000 

16, 000 

16.000 

17. 000 

17,000 

18,000 

18.000 

10,000 

19,000 

20.  000 

20,000 

21,000 

21,000 

22,  000 

22, 000 

2:1,  000 

23, 000 

24.000 

24,000 

2.5,  000 

25,000 

26,  000 

26,000 

27, 000 

27.000 

28.000 

28,000 

29.  000 

29.000 

:io,ooo 

30.  000 

ni,ooo 

31.  000 

32, 000 

32, 000 

33, 000 

33, 000 

34, 000 

34,000 

a."!,  000 

35, 000 

36.000 

36,  000 

37. 000 

37, 0<K) 

38, 000 

38.  000 

39,  000 

39,  (K)0 

40, 000 

40,  000 

64,300 

64,300 

Corapres- 

aion  no.r 

incii. 


Inch. 
0. 

.000067 
.000117 
.000167 
.000217 
. 000207 
.0OU317 
.  000350 
.  00038:1 
.  000433 
.  000467 
.  000:»33 
.  00O.'i67 
.000617 
. 000683 
.  (K)(i733 
.  OOOTKJ 
.  000807 
.  000900 
.  00(»967 
.  OOIOSO 
.00U17 
.001167 
.001250 
.  O013.i0 
.001467 
.001583 
. 001700 
.001883 
.002050 
.002267 
.  002.550 
.  002883 
.003217 
.  00:i667 
.004017 
.00(650 
.  005133 
. 005G67 
. 000217 


Snccemivo 

conipreH- 

Hioii  per 


Inch. 
3. 

.000067 
.000050 
.000050 
. 000050 
.  000050 
.  000050 
.  000033 
.  0000:13 
. 000050 

.  oooo:i4 

.  000066 
.000031 
. 000050 
.  0(i0006 
.000050 
. 000050 
. 000084 
.  000033 
.0000(i7 
.  000083 
.  000067 
. 000050 
.000083 
. 000100 
.000117 
.000116 
.000117 
.000183 
.  0<;0107 
.000217 
.000283 
. 000333 
.  0003:14 
.  O004.'>0 
.  000350 
.  00063:1 
.  000483 
.  000534 
.  000550 


PormancDt 
not. 


I 


Inch. 

0. 

0. 

0. 

.000017 
.000017 
. 000033 
.  000033 
.  000033 
.  000033 
. 000050 
.000050 
.  t}00050 
. 000050 
.000067 
.000067 
.  000083 
.  00(M)83 
.  000100 
.000100 
.000117 
.  000133 
.000150 
.000150 
. 000183 
. 000250 
.  000300 
.  000350 
.000417 
.  000.5.'i0 
.000607 
.  0008:13 
.  001083 
.  OOl.l.'iO 
.001650 
.  002050 
.  002:^33 
.  002»:!3 
.  003:183 
. 003n07 
.  004^50 


Siicocasive 

pennaui'ut 

not. 


Infh. 


Remarks. 


0. 


.  000017 
0. 

.000016 
0. 
0. 
0. 

.  000017 
0. 
0. 
0. 

.000017 
0. 

.000016 
0. 

.000017 
0. 

. 000017 

.000016 

.  uooon 

0. 
.  000033 
.  000067 
.  000050 
.  001.050 
.  000007 

.oooi:i» 

.01»0I17 
.000166 
.  O002.'iO 
.  000267 

.  ooo:ioo 

.000100 

.  ooo2s:i 

.  000600 
.  000150 
. 000484 
.000183 


J 


luilial  load. 


UUiiuato  strcnsth. 


Manner  of  failure,  triple  flexure. 
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No.  548. 


•,     ,         12"  H  &  T 

Marks,       c 

'       No.  7 

Length,  9". 

Diameter,  1".129. 

Sectional  area,  1  sqaare  inch. 


Applied  loads. 

Compres- 
sion per 
inch. 

Snccessive 

compres* 

sion  per 

incD. 

Permanent 
sot. 

Inch. 

Snccessivp 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

PoundM. 

Inch. 

Inch. 

Inch, 

1,000 

1,000 

0. 

C. 

0. 

0. 

iDitial  load. 

2.000 

2,000 

.000067 

.000067 

0. 

3.000 
4,000 

3,000 
4,000 

.000117 
.000167 

.000050 
.000050 

0. 
.000017 

"'".'606617' 

5.000 

5.000 

.000200 

.000033^ 

.000017 

0. 

6,000 

6,000 

.000250 

. 000050 

.oooo3:i 

.000016 

7.000 

7.000 

.000300 

.000050 

.  OOOOTiO 

.000017 

8,000 

8,000 

.OOOS.'iO 

.000050 

.  OOOO.'iO 

0. 

0.000 

9,000 

.000400 

.000050 

. 000050 

0. 

10.000 

10,000 

.000450 

.000050 

.000067 

.  000017 

11,000 

11,000 

.000483 

.000033 

.000007 

0. 

12,000 

12.000 

.000533 

.000050 

.000083 

. 000016 

13.000 

13,000 

.000600 

.000067 

.000100 

.000017 

14,000 

14.000 

.000650 

.000050 

.  000100 

0. 

15,000 

15,000 

.000083 

.  0000.33 

.  (KWlOO 

0. 

16,000 

16,000 

.000767 

.000081 

.000117    . 

.000017 

17.000 

17,000 

.000833 

.000066 

.000117 

0. 

18,000 

18,000 

.000883 

.  OOOO-SO 

.000133 

. 0000X6 

19,000 

19,000 

.  000933 

.  oooorio 

.000133 

0. 

20,000 

20,000 

.001000 

. 000007 

.000150 

.000017 

21.000 

21,000 

.001050 

. 000050 

. 000107 

.000017 

22.000 

22,000 

.001117 

.  000067 

.  OOOtiOO 

.  ot)oo:tt 

23,000 

23,000 

.001183 

.000066 

.000217 

.000017 

24,000 

24,000 

.001287 

.000084 

. 000250 

.  0000:13 

25,000 

25,000 

.001367 

.  000100 

.  0002H3 

.  000033 

26.000 

26,000 

.001433 

.000006 

.000317 

. 000034 

27,000 

27,000 

.001533 

.000100 

.  0003r.O 

.  00(K)33 

28,000 

28,000 

.001700 

.000167 

.  oooir>o 

.000100 

29,000 

29,000 

.  001817 

.  000117 

.000550 

.000100 

30.000 

30,000 

.00.000 

.000183 

.000683 

.  000133 

31,000 

31,000 

.002250 

.  ooo2r>o 

.  000867 

.  000184 

32,000 

32,000 

.  002533 

. 0002H3 

. 001083 

.000210 

33.000 

33.000 

.002783 

.  000250 

.001283 

. 000200 

ai,ooo 

34.000 

.00:1200 

.000417 

.001050 

.  000307 

35.000 

35,000 

.0035ri0 

.000350 

.001950 

.  000300 

3«S,000 

36,000 

. 004033 

.00048:) 

.002367 

.  000417 

37.000 

37,000 

. 004533 

.000500 

.  0028(10 

.  C(K)433 

38.000 

38.000 

.  005017 

.000484 

.  00:{267 

.000467 

39,000 

39,000 

.  005.'>33 

.000516 

.  WAiriO 

.0004K3 

40.000 

40,000 

.  005983 

.000450 

. 004200 

. 000450 

06,900 

66,900 

Ultimate  strength. 

1 

Manner  of  failure,  triple  flesare. 


1114        TESTS    OF   IRONi    STEEL,    AND   OTHEB   MATERIALS. 


Tenacity  Specimens. 


Marks,  i2"H&t 


No.  of  test. 

N08. 

0 
lU 

Diameter. 

InehtM. 
.501 

.664 

1 

Sectional 
are:i. 

8q.  inch. 
.25 
.23 

Tenaile  strength. 
Total.          Poanda. 

Poundt.     Per  »q.  inch. 

7.  440             5».  760 

8,  OUO            34, 400 

Appearance  of  fracture. 

1117 
1118 

Uniform  granulation. 
Do. 

JZ^''Ccbyg>7rY>rvB.J'.Jdt/t&,^ooz>&^  «>T<e 


Ceusr^  ^ro^t.  Zoe^.  JSbc/fe^7Tt€fnSoiZ^  ^J'ec^^rt. 


MEx.v^/ .492 


TESTS   OF   IRONT,  STEEL,  AND   OTHER   MATERIALS.        1115 


Tenacity  Specimens. 


Marks,  '^"  ^'^ 


I 

No.of1osLi     Nos. 

1 
1 

Diameter. 

Jnekea. 
1.  rj9 
1.129 

Sectional 
area. 

Tenaflo  strength. 

Appearance  or  fracture. 

Total. 

Poanda. 

2272                  1 
227-J                 2 

Sq.  inch. 
].0i» 
1.00 

Poundi. 
20,H00 
29,5jO 

Per  tq.  inch. 
211.800 
29,550 

Granular,  mottled. 
Do. 

1116         TESTS   OP  IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  2270. 


,,      ,        12"H&T 

Marks,      c 

Diameter,  1".129. 

Sectional  area,  1  square  incb. 

Length,  25". 


Total. 


Pound  t. 
1,000 
2,000 
3,000 
4,000 

a,  o<}0 

G,000 

7,000 

K,  000 

9.000 

10,000 

11,000 

12. 000 

13, 000 

14, 000 

ir^.ooo 

16, 000 
17,000 

18,  000 

19,  000 

20,  000 
24.880 


d  loads. 

Por  square 

EloQf^aiion 
perTncl). 

SuccessiTe 

eloujoition 

per  incb. 

Permanent 

80t. 

SticCGSsive 

permanent 

Met. 

lioraarks. 

iDch. 

Pounds. 

Inch. 

Inch. 

Tnch. 

Inch. 

1 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 

.000052 

.000052 

0. 

3.000 
4,000 

.000100 
.000148 

.000048 
.000048 

0. 

.000008 

• 

"."ooooos" 

:>.  000 

.000200 

.000052 

.  000008 

0. 

6,000 

.000252 

.  000052 

.  000012 

. 000004 

7,000 

.000304 

.000052 

.  000020 

.  000008 

8,000 

.000350 

.  000052 

.  000028 

.000008 

9,000 

.000416 

.000060 

.000036 

.  000008 

10.000 

.000472 

.  000056 

.  000044 

.000008 

11,000 

.000536 

.000064 

.000056 

.000012 

12,000 

.000600 

.000064 

.000068 

.  000012 

13,000 

.000668 

.000068 

.000084 

.  000016 

14,000 

.000770 

.  000102 

.000100 

.000016 

15,000 

.000820 

.000050 

. 000128 

.  0«W02« 

16,000 

.000904 

.000084 

.000156 

.  000038 

17,000 

.000090 

.  000092 

.000184 

.  000028 

18,000 

.001116 

.000120 

.  000240 

.  000056 

19,000 

. 001244 

.  000128 

.  000300 

.00<N)00 

20.000 

.  001380 

.000136 

.000372 

. 000072 

24,880 

Tenailc  strongtb. 

J 


Fmctured  at  neck  of  specimen. 

Cbaracter  of  broken  surface,  granular,  mottled. 
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No.  2271. 


,      ,        12"H&T 

Marks,      c 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Length,  25". 


Applied  loads. 

Elooffation 
per  inch. 

Inch. 

SncceMive 
elongation 

Permanent 
Bet. 

Inch. 

Sncoeasire 
permanent 

Remarks. 

Total. 
Pounds. 

Persnoftre 
incii. 

Pounds, 

per  inch. 

set 
Inch, 

Inch. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
3.000 
4,000 
5,000 
6.000 

2,000 
3,000 
4,000 
5,000 
6,000 

.000052 

.000052 

0. 

.000092 

.000040 

0. 

.000144 

.0^0052 

0. 

.000188 

.000044 

0. 

.  000236 

.000048 

.000004 

'"."oooooi" 

7,000 

7,000 

.000284 

.000048 

.000008 

.000004 

8.000 

8,000 

.000340 

.000056 

.000016 

.000008 

9,000 

9,000 

.000306 

.000056 

.000024 

. 000008 

10,000 

10,000 

. 000452 

.000056    J 

.000032 

. oooooa 

11.000 

11.000 

.000508 

.000056    ^ 

.000040 

.  OOOO'* 

12,000 

12,000 

.000580 

.0000T2 

.000048 

.000008 

13,000 

13,000 

.000644 

.000064 

.000064 

.000016 

14,000 

14,009 

.000708 

.000064 

.000080 

.000016 

15,000 

15.000 

. 000792 

.000084 

.000104 

.  000024 

16,000 

16,000 

.000880 

.000088 

.000132 

. 000028 

17,000 

17,000 

.000068 

.000088 

.000160 

. 000028 

18,000 

18,000 

.001076 

.000108 

.000212 

.  000052 

19,000 

19,000 

.001204 

.000128 

. 000272 

.000060 

1 

20,000 

20,000 

. 001340 

.000136 

. 000353 

. 000084 

27,450 

27,450 

Tcnailfi  strength. 

•^    \^  mm  ft7  ■  A  \J     *^  V  -a  ^J  mM  h^  ^  ^^  V 

Fractured  6''  from  neck. 

Character  of  broken  surface,  granular,  mottled. 


H  Ex  c?/  .  49  2 


1120         TKST8   OF   IRON,    STEEL,    AND   OTHEB   MATERIALS. 


12"  n  T 
Marks,     a 

'    No.  3 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  1014. 


ApjiMod  loads. 

Elonf^atloD 
per  inch. 

Inch. 
0. 

.000117 
.000300 
.000417 
.000583 
.000733 
.000917 
.001083 
.001250 
.001267 
.001283 
.001317 
.001367 
.001400 
.001417 
.001450 
.001500 
.001550 
.001600 
.001650 
.001700 
.  001733 
.001800 
.001967 
.002250 
.002467 
.002800 
. 003167 
.003517 
.004917 
.000083 
.0078.33 
.009500 
.011167 
.013083 
.014667 
.016500 
.018333 
.020333 
.022500 
.  024833 
.  027:)00 
.030133 
.  033000 
.0350 
.0400 
.0450 
.0500 
.05^3 
.0607 
.0850 
.1200 

Sacceasive 

elonj^atiou 

per  inch. 

Ponnanent 
set 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Sacoesaive 

permanent 

sot. 

Inch. 

0. 

Romarka. 

Total. 

Per  square 
iucu. 

Pounds. 
250 
1,250 
2,500 
3,750 
6,000 
0,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
L^dOO 
16,000 
16,500 
17.000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,270 

Pound*. 
1,000 
5,000 
10,000 
15, 000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
62,000 
61.000 
06,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92, 000 
94,000 
96,000 
08,000 
100,000 
102, 000 
104,000 
105, 080 

Inch, 
0. 

.000117 
.000183 
.000117 
.000166 
.000150 
.000184 
.000166 
.000167 
.000017 
.000016 
.000034 
.000050 
.000033 
.000017 
.000033 
.000050 
.000050 
.000050 
.000050 
.000050 
.000033 
.000067 
.000167 
.000283 
.  000217 
.  000333 
.000367 
.000350 
.001400 
.001166 
.001750 
.001667 
.001667 
.001916 
.001584 
.001833 
.001833 
.002000 
.  002167 
.002333 
.002667 
.002633 
.002867 
.0020 
.0050 
.0050 
.0050 
.0083 
.0084 
.0183 
.0350 

Initial  load. 

■ 
Elastic  limit 

Tensile  strenf^tb. 

.000017 

.000017 

.000033 

.000016 

. 000217 

.000184 

.001617 

.  001400 

•■•"■■••••■■ 

. 

General  summary. 

Specific  gravity 7,8535 

Hardness 22.39 

Tensile  stnmfctb  per  square  Inch  of  original  Miction pounds. .    103, 080 

Elastic  limit  per  snuare  inch  of  original  sect  ion do...      53,000 

Klonf^tion  p«r  inch  afttT  rupture inch..      0.1467 

Elongation  per  inch  uuder  strain  nti'laHtic  limit do...     .001733 

Jvcduction  in  diameter  at  iM>int  of  ruptnru do...         .  114 

Reduction  in  urea  after  rupture,  per  centum  of  orif^inal  section 36. 4 

Position  of  rupture .* i".i  ft-om  neck 

Character  of  broken  surface granular  utcii<cuuiference:  silky  center 

Elongation  of  inch  Sections ".25*,".19,  ".12,  *M58,".ll,  ".09 
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No.  1015. 
Marks,     a 

No.  3 

Diameter,  ''.564. 

Sectioual  area,  .25  square  inch. 


Applied  loads. 
Total. 


Poundt. 
250 
1,250 
2.500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
11.500 
11.750 
12.000 
12, 250 
12,500 
12,750 
13,000 
13, 250 
13,500 
13,750 
14,000 
14,250 
14,  i>00 
14,7.% 
15,IKN> 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
1H.500 
19,000 
19.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24.000 
24,500 
25,000 
25.500 
26,000 
26.320 


p€»r  Rqiiare 
incb. 


PouniU. 
1.000 
5.  OOO 
10,000 
15,000 
20,000 
25, 000 
30,  (KM) 
35,000 
40,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
50,000 
(iO.OOO 
62,000 
64,  (HM) 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
81,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96.000 
98,000 
100,000 
102, 000 
104,000 
105.280 


ElonKatiou 
por  incb. 


Inch. 
0. 

.000117 
.000283 
.000450 
.000583 
.000750 
.  000917 
.001067 
.001233 
.001367 
.001383 
.001433 
.001483 
.001517 
.001567 
.  001617 
.001367 
.001717 
.001867 
.002017 
.002250 
.002433 
.  002700 
. 002983 
. 003467 
.004300 
.006167 
.007667 
.009033 
.010667 
.012667 
. 014167 
.016033 
.  017917 
.020083 
. 022167 
.  024417 
. 0269L7 
.029500 
.  032250 
.036000 
.0383 
.0433 
.0483 
.0533 
.0617 
.0800 
.1133 


Succeiwive 

v]on;ration 

per  inch. 


Inch. 
0. 

.000117 
.000166 
.0001(17 
.000i:t3 
.OOOICT 
.000167 
.000150 
. 000166 
.000134 
.000016 
.  OOOO.'iO 
.000050 
. 000034 
.  0O0U5O 
.  OOOO.'iO 
.000050 
.000050 
.000150 
.000150 
.  0002:i3 
.000183 
. 000267 
.  00028:{ 
.  000484 
.0008:^ 
.001867 
.001500 
.  001366 
.  001 KU 
.002000 
.001500 
.001866 
.001884 
.  002166 
.002084 
.002250 
.  002500 
.002583 
.002750 
.003750 
.0023 
.0050 
.0050 
.0050 
.0084 
.0183 
.0333 


Permanent 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


. 000217 


.  001367 


Succcatjivo 

liennaiient 

set. 


Keuiarke. 


Inch. 


0. 


. 000217 


liiitisil  load. 


Elastic  limit. 


001150 


^Tensile  strength. 


General  summary. 

Texi£ile  strenffth  per  square  Inob  of  original  section  pounds..     105,280 

Slaiitic  limit  per  square  inch  of  original  section do...      53,000 

Elonjcation  per  incn  after  rupture inch..      0.1467 

ISkinsation  per  inch  under  strain  at  elastic  limit do...     .001717 

KedoctioB  in  diameter  at  point  of  rupture do...         .114 

Redaction  in  area  after  rupture,  per  centum  of  original  section 36.4 

Position  of  rupture   2". 10  from  neck 

Ctiaxacter  of  broken  surface granular  at  circumference;  silky  center 

Kkmgayon  of  inch  se^rtiona , ".11,  ".29\  ".17, 'Ml, 'Ml,  ".00 

H,  Ex*  31 71 

■         x,/ 


1122        TESTS   OF   IBON,   STEEL,   AND  OTHER  MATERIALS. 

No.  1016. 

•  12"  HT 

Marks,      a 

'     No.4 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  iucb. 


Applied  loads. 



EloncatioD 

Total. 
Poundt. 

Per  square 
iocli. 

I>6r  inoh. 

Poundt. 

Inch, 

250 

1,000 

0. 

l,2r>0 

5,000 

.000133 

2,500 

10,000 

.000317 

3.750 

15,000 

.000450 

5,000 

20,  0(10 

.000617 

6,250 

25, 000 

.000783 

7.500 

30.  000 

.000933 

8.750 

35.0P0 

.001100 

10,000 

40,  000 

.  001267 

11.250 

45, 000 

.001400 

12,500 

50,  000 

. 001600 

12,750 

51,000 

.001650 

13,  000 

52.  01>0 

.001717 

13,250 

53,  000 

. 001783 

13,500 

54,000 

.001883 

13.750 

55.000 

.002017 

14,000 

56.000 

.002200 

14, 250 

57.000 

.002383 

14,500 

58.000 

.  002667 

14,750 

59. 000 

. 002917 

15.000 

60,000 

.003333 

15.500 

62. 000 

.004167 

16. 000 

64,000 

.00,'»700 

16,500 

66,000 

.  007100 

17,000 

68,000 

.008917 

IT.  500 

70.000 

.010600 

18,000 

72.000 

.012250 

18,500 

74.000 

.014000 

10,000 

76,000 

.015760 

19,500 

78,000 

.017750 

20,000 

80,000 

.019917 

20,500 

82,000 

.022033 

21,000 

84,000 

.024333 

21.500 

86.000 

.  026017 

22,u00 

88,000 

.  029467 

22,500 

90,000 

.032500 

23.000 

92,000 

.0350 

23,500 

94.000 

.0383 

24, 000 

06.000 

.0433 

24,500 

08.000 

.0483 

2.5,000 

100, 000 

.  05,">0 

25,500 

102.  000 

.0650 

26, 000 

104, 000 

.0817 

26, 170 

104, 680 

.1033 

Successivo 

elonfcatioD 

per  inch. 


Inch, 
0. 

.  000133 
.000184 
. 000133 
.  000107 
.000166 
.000150 
.000167 
. 000167 
.0.»0133 
.000200 
.000050 
.000067 
.000066 
.000100 
.000134 
. 000183 
.000183 
.000284 
.000250 
.000416 
.000834 
.001533 
.  001400 
.001817 
.001683 
.001650 
.001750 
.001750 
.002000 
.  002167 
.002116 
.002300 
.002584 
.002550 
.003033 
.0025 
.0033 
.0050 
.0050 
.0067 
.0100 
.0167 
.0216 


Peraiaoent 
set 


Inch. 


0. 
0. 

0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000033 


.000217 


.001250 


Sacceasive 

permanent 

set. 


Inch. 


0. 


.000033 


.000184 


.001033 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary, 

T«?n»ilo  strength  per  square  inch  of  original  section pounds. .    104,680 

Klasticlimit  per  sqnare  iuch  of  original  section do...      63,000 

Kluugation  per  inch  after  rupture inch . .      0. 1333 

Elongation  per  inoh  under  strain  at  eliistic  limit do...     .001783 

Reduction  in  diameter  at  point  of  rupture do. . .  .  134 

Reduction  in  area  after  rupture,  per  centum  of  origiual  section  30. 2 

Position  of  rapture l."2  from  neck 

Character  of  hroken  surface silky 

Blongntiou  of  inch  sectiona ".19*,  ".23,  ".12,  ".10,  ".00,  «.C7 


r  **   -^ 


H  Ex  *^/„_49  2 


TESTS   OF  IBON,   STEEL,    AND   OTHEB   MATERIALS.  1123 

Fo,  1017. 
Marks,  "^'^  '^ 

No,  1 

Diameter,  ''.564. 

Sectional  area,  .25  square  ineh. 


Applied  loads. 

EloDcation 
per  iDob. 

Successive 

eloDgstioD 

periDcli. 

PemiaueDt 
set. 

Siicceiwive 

pt-rmanent 

set. 

Total. 

Per  Miuare 

iUCD. 

Remarks. 

Pounda. 

250 

1,250 

2,500 

3.750 

5.000 

6.250 

7.500 

8,750 

10.000 

10.250 

10,500 

10.750 

11.000 

11.250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

13,2.'>0 

13,500 

13,756 

14,000 

14,250 

14,500 

14,750 

Pounds, 
1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
30,003 
35.000 
40.000 
41.000 
42,000 
43.000 
44.000 
45.000 
46,000 
47,000 
48.000 
49.000 
50.000 
51,000 
52.000 
53,000 
54.000 
55.000 
56,000 
57.000 
58.000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
02.000 
94,000 
06,000 
98,000 
100,000 
102.000 
103, 520 

Inch, 
0. 

.000167 
.000300 
.OU0467 
.000633 
.000783 
.000933 
.001100 
.001283 
.001317 
.001333 
.001367 
.001383 
.001433 
.001467 
.001500 
.001550 
.001583 
.001617 
.001650 
.001683 
.001767 
.001850 
.001933 
.002:i83 
. 002817 
.003717 
.004333 
.  0019.33 
.005783 
.007833 
.009750 
.011300 
.012750 
.014667 
.  010167 
.  018167 
.020133 
.022333 
.024350 
.026800 
.020500 
.032517 
.035600 
.0383 
.0433 
.0483 
.0533 
.0633 
.0800 
.1233 

Ineh. 
0. 

.000167 

.000133 

.000167 

.000166 

.000160 

.000150 

.000167 

.000183 

.000034 

.000016 

.000034 

.000016 

.000050 

.000034 

.000033 

.000050 

.000033 

.000034 

.000033 

.000033 

.000084 

.000083 

.000083 

.000450 

.000434 

.000900 

.000616 

.000600 

.000850 

.002050 

.  001917 

.001550 

.001450 

.001017 

.001600 

.002000 

.001966 

.002200 

.002017 

.002450 

.002700 

.003017 

.003083 

.0027 

.0050 

.0050 

.0050 

.0100 

.0167 

.0133 

Ineh. 

0. 

0. 

0. 

0. 
.000017 
.000017 
.000017 
.000017 
.000017 

Ineh. 
0. 

Initial  load. 

. 000017 
0. 
0. 
0. 
0. 

.000017 

0. 

.000017 

.000034 

Elastic  liiniL 

, 

.000133 

.000110 

'     15,000 
15,500 

.002717 

.002584 

• 

18.000 
lfi.500 
17.000 
17,500 
18.000 
18,500 
19.000 
19.500 
20.000 
20.500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24.000 
24,500 
25,000 
2.5,500 
25.880 

Tensile  strength. 

1 

General  eammarif. 

Tensile  strength  per  square  inch  of  original  section poands..    103,520 

Klastic  limit  per  sqoAre  iucti  of  origioaT section do...      52,  OOU 

Elongation  per  inon  after  mptare inch..      0.1433 

Elongation  per  inch  under  strain  at  elastic  limit do...    . 001083 

Kednction  in  diameter  at  point  of  rapture do...         .1*24 

Bednction  in  area  after  rupture,  per  ueo  turn  of  original  section 30.2 

Position  of  rupture ".70  fh)m  middle  of  Mt«ni 

Character  of  broken  surface , silky ;  w ith  ring  of  granular  in U*a1  near  circnraferenco 

jBongatioBofiiiohoeoaont,,,,,,.,,.,.^,,, ,,, „.,,„,.,„,,, 'MO,  ".13,  ".33*,  "12,  ".U,  ".08 


1124        TESTS   OF   lUON,   STEEL,    AND   OTUEK   MATEBIALS. 

No.  1018. 

13"  H  &  T 

Marks,       b 

'        No.  2 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applu 

Total. 

Poutuia. 

'250 

1,250 

2,500 

:i,  750 

5,000 

6,  250 

7,500 

8,750 

10,000 

10. 250 

10,  50i» 

10, 750 

11,000 

11,2.5<I 

11,500 

11.750 

12,  000 

12,260 

12,  500 

12, 750 

i:t,  000 

13, 2r.o 

13,500 

13,750 

U.  000 

14.  250 

14.500 

14.7.'i0 

15,000 

15,  500 

10,000 

16..^N) 

17,000 

17.  :mo 

18.0WI 

iM.r-oo 

19,000 

iif.:'00 

20, 000 

20, 5U0     1 

21, 000     • 

21.500 

22,000 

22,500 

23, 000 

23,500 

24,000 

24.  500 

25,000 

25.  500 

26,000 

26, 150 

rer  sqaare 


ir  ana; 
iucQ. 


Pound*. 
1,000 
.%000 
10,000 
1.5,000 
20,000 
25.  000 
.10,  000 
».>,  000 
40,0U0 
41.000 
4i,  000 
4.1  (MK) 
44.000 
45. 000 
4tf.  000 
47.0OJ) 
48,000 
40. 000 
50, 000 
51,000 
.Vi,  000 
M,  000 
54.000 
55,  000 
.v.,  000 
57. 000 
58,  000 
50, 000 
GO,  000 
6  .',000 
64.000 
06,000 
68,000 
70.000 
72. 000 
74.000 
76,000 
78.000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
02.000 
94,000 
96,000 
98,000 
100.000 
102,000 
104,000 
104,600 


EIon<^atioD 
per  luch. 


Inch. 
D. 

.  000133 
.000317 
.000433 
.000600 
.000767 
.000933 
.001117 
.001250 
.00128:i 
.001317 
.001350 
.  001400. 
.001450 
.  001.000 
.001517 
.  OOlS.'iO 
.  00158:t 
.  001617 
.001667 
.  0016)'3 
.0017:M 
.001800 
.001900 
.0020K) 
. 002450 
.003150 
.003583 
.004733 
.006000 
.007500 
. 009167 
.  0108:» 
.012250 
.013933 
.  015783 
.017217 
.019400 
.  021333 
.023417 
.025500 
.028450 
.  031333 
.034000 
.0367 
.0400 
.0450 
.0517 
.0583 
.0717 
.0883 
.1133 


Suc<ie8Mive 

«)lonf;ation 

per  inch. 


0. 
.000133 
.01*0184 
.000116 
.000167 
. U00167 
.000166 
. 000184 
.000133 
.000033 
.000034 
.000033 
.000050 
.000050 
.000050 
.000017 
.000033 
.000033 
.000034 
.000050 
.000016 
.000050 
.000067 
.000100 
.  000183 
.000367 
.000700 
.0004:<3 
.001150 
.001267 
.001500 
.001667 
.001666 
.  001417 
.001683 
.001850 
.001434 
.002183 
.001033 
.002084 
.002083 
.002950 
.002883 
.002667 
.0027 
.0033 
.0050 
.0067 
.0066 
.0134 
.0166 
.0250 


Porniauent 
sot. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.0 


.000017 


.000117 


,002500 


Succt>8Miv» 

perttLiDeiit 

set. 


0. 


Itieh. 


.000017 


000100 


002383 


Komarks. 


luiiial  load. 


Elastic  ItiniU 


Tensile  atreogtb. 


Gaieral  summary. 

Rpeciflc  gravitv 7  8543 

Hardnesa 22.14 

Tensile  strenj^h  per  square  Inch  of  original  section 'poands.'.*    104,'ooo 

Elastic  limit  per  square  inch  of  orij^iual  section do...      5:^000 

Elongation  per  inch  after  rupture Inch..      0. 1583 

ElouKatiou  per  inch  under  strain  at  olasticlimit do..'    .001733 

Kednctiou  in  diameter  at  point  of  rupture do...         .114 

lieductlonin  area  after  rupture,  per  centum  of  original  section 36^4 

Position  of  rnpturo ".S  fh>m  middle  of  stem 

Character  of  broken  surface crannlar;  dull  silky  oent«p 

Slongationofio9httecUoD9 , ,.,.,,,..,,..,, „ ,,".12,  ".Ig,  ♦'.32»,".  13,'M1,".W 


TESTS   OP   IRON,   STEEL,   AND    OTHER   MATERIALS.         1125 


No.  1019. 


^^      ,        12"  HT 

Marks,     b 

'      No.  3 

Diameter,  '^504. 

Sectional  area,  .25  square  inch, 


Total. 


PmmdM. 
250 

1.250 
2,500 
3,750 
5.000 
8.250 
7,500 
8,750 
10.000 
10,2.'i0 
IO.S0O 
10.750 
11.000 
11,250 
11.500 
11.760 
12.000 
12.250 
12.S00 
12,7.^ 
13.000 
13.250 
13.500 
13.750 
14.000 
14.250 
14,500 
14,750 
15.000 
l.'i.SOO 
16,000 
1G.500 
17,000 
17.500 
18,000 
18.500 
10,000 
10.500 
20,000 
20.500 
21,000 
21,500 
22.000 
22.500 
23.000 
23,500 
24,000 
24,500 
25.000 
25.500 


d  loads. 

Eloneation 
per  iDob. 

Per  fionaro 
inon. 

Pounds. 

Inch, 

1.000 

0. 

5.000 

.000167 

10,000 

.000317 

15,000 

.000483 

20.000 

.000667 

25.000 

.000833 

30,000 

.001000 

35,000 

.OOll.'iO 

40.000 

.001317 

41.000 

.001.333 

42.000 

.001367 

43.000 

.001383 

44,000 

.00l4.^3 

45,000 

.001467 

46,000 

.001500 

47,000 

.001533 

48,000 

.00iri67 

49.000 

. 001617 

•50,000 

.001700 

51,000 

.001800 

52,000 

.001900 

53,000 

.002417 

54,000 

.003117 

55,000 

.003650 

.56.000 

.004183 

.W.OOO 

.004583 

58,000 

.00.5500 

50,000 

.006183 

60.000 

.006700 

62,000 

.008083 

64,000 

.009667 

66,000 

.011400 

68.000 

.012867 

70,000 

.014600 

T2. 000 

.016417 

74,0(M) 

.018167 

76,000 

.020000 

78.000 

.022300 

80.000 

. 024500 

82,000 

.026867 

81.000 

.029583 

86,000 

.032.333 

88,000 

.035333 

90,000 

.0367 

92,000 

.0400 

04,000 

.0467 

06,000 

.0.5.33 

08.000 

,0617 

100.000 

.0717 

102,000 

.1300 

SaccMRive 

eloDsatlun 

per  Inch. 

Inch. 
0. 

.000167 
.  000150 
.000166 
.000184 
.000166 
.000167 
.000150 
.000167 
.000016 
.000034 
.000016 
.  0000.50 

.  uiNH):i4 
.  oooo:i3 

.000033 

.000034 

.000050 

.0000H3 

.000100 

.000100 

.000517 

.000700 

.  0005.33 

.  000533 

.0004(0 

.000917 

.000683 

.000517 

.001383 

.001.584 

. 001733 

.001467 

.001733 

.001817 

.  0017.50 

.001833 

.002300 

.002200 

.002:i67 

. 002716 

.002760 

.00:)000 

.001367 

.0033 

.0067 

.0066 

.IXJX4 

.0100 

.0583 

Permanent 

set. 

Inch. 
0. 
0. 
0. 

0. 

0. 

0. 
.000017 
.000033 
.000033 

permanent 
net. 

Remarks. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000017 
.000016 
0. 

.000117 

.000081 

"•■•       •*      -•• 

.001050 

.  001533 

.004467 

.  002817 

General  eutumarif. 

renaile stren^  per  sqnare  inch  of  oriciual  Hcclion pounds..     102,000 

Elastic  limit  per  sanaro  inch  of  original  svclion do...      48,000 

Eloojcation  per  inon  after  rapture   in»;h..      0. 1.5.50 

Elongati<Hi  per  inch  nndor  strain  at  elastic  limit do...    .001.567 

Reduction  in  diameter  at  point  of  rupturo do...         .114 

Bednction  in  area  after  rnptare,  per  centum  of  origiaal  section 36.4 

'oaition  of  rapture |  ineh  from  middlo  of  st<»m 

%aracter  of  broken  surface sillcy ;  with  ring  of  grauular  niotttl  at  rircumt'erouce 

UongationofinchaecUonB ".11,  ".17,  "M2\  ".14,  ",11,  ".08 


1126        TESTS   OP  IBON,    STEEL,    AND  OTHER  MATERIALS. 

No.  1020. 

12"HT 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2.500 
3,7.M> 
5,000 
6,250 
7,500 
8,750 
10.000 
10, 250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
1 3.000 
13,250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17.000 
17,500 
18,000 
18,  500 
19,000 
19,500 
20.000 
20,500 
21,000 
21.500 
22,000 
22,500 

23,  000 
2:1,500 
2i.000 

24,  500 
25,000 
25. 100 


Per  sqnare 
inch. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
62,000 
53,000 
64,000 
65,000 
56,000 
57,000 
68,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
86,000 
88,000 
90.000 
92.000 
94,000 
96,000 
98,000 
100,000 
100, 400 


Elongation 
per  inch. 


Inch. 
0. 

.  000117 
.000250 
.000450 
.000583 
.000717 
.000017 
.001050 
.001250 
. 001267 
.001283 
.001317 
.001387 
.001400 
.001450 
.  0U1467 
.001483 
.001533 
.  001600 
.  001717 
.001900 
.  002167 
.003167 
.004233 
.005067 
.005233 
.005833 
.007000 
.  007917 
.008917 
.010583 
.012567 
.013933 
.016333 
.018167 
.020083 
.021667 
.024583 
.027333 
.  029250 
.032000 
.036000 
.0367 
.0433 
.0483 
.0617 
.0617 
.0750 
.1000 
.  1317 


SucceasWe 

elon^tion 

per  inch. 


Ineh. 
0. 

.000117 
.000133 
.000200 
.000133 
.000134 
.000200 
.000133 
.000200 
.000017 
.  000016 
.000034 
.000050 
. 000033 
.000050 
.000017 
.000016 
.000060 
.000067 
.000117 
.000183 
.  000267 
.001300 
.000766 
.OOOKM 
.000166 
.000600 
.001167 
.000917 
.001000 
.001666 
.001984 
.001366 
.002400 
.001834 
.001016 
.001584 
.  002916 
.002750 
.001917 
.002750 
.004000 
.0007 
.0066 
.0050 
.0034 
.0100 
.  0133 
.  0250 
.0317 


Permanent 
set 


Ineh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


.000033 


002233 


005617 


Sacoesflive 

permaaent 

set. 


Inch. 


0. 


.000033 


002200 


003384 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


1 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    100  400 

Elastic  limit  per  sciuare  inch  of  original  section do.!!      40* 000 

Elongation  per  inch  alitor  rupture !  inch!!      0.1567 

Elongation  per  inch  under  strain  at  elastic  limit !!.  do.!!    .001533 

Kodnciion  in  diameter  at  i>oint  of  rupture !...!!..!!!!!  do!!!    *     .  124 

Reduction  in  ania  after  rupture,  per  centum  of  original  section '  ...        [ 392 

Position  of  rupture '...'..'.'.i^.i'from  neck 

Character  of  broken  surface silky  center;  granular  at  oircamferenoe 

ElongaUou  of  inch  sections ht'jjji ".28*,  ".22,  ".13,  ".U,  ".11,  ".09 


2^'  Ccbs'iJTrorvJE^.J^.jR^/l^,  ^loo^Gl^  c^trt^ 


JS!>Cpeirz:^9^i^rtZ€xZ.    C^Zirt^^eT .  ^R^^e  ^Sec^O'^^* 


v\ 


i. 


Is 


A 


JP    2o^   fe«T^  T'V^^  ct/^T*  x^'VTf7taa^j}yt^ 


C 


ff 


9f 


H  Ex  si/.  49  2 


TESTS   OP   lUON,    STEEL,    AND   OTHER    MATERIALS.  1127 

No.  1023. 

Marks,  ^V^ 

No.  1 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


Applied  loftdB. 


Total. 


Pounds. 

250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8.750 
10,000 
11,250 
12,  .500 
12, 750 
13.000 
13,250 
13.500 
13,750 
14.000 
14,  S.'iO 
14.500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,  «J0 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,100 


£]oii|;atioii 

Per  squaw     ?«>•««>»• 


ioc 


qua 
en. 


Poundi. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
30,000 
35,000 
40.000 
45.000 
.ftO.OOO 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
69,000 
60,000 
62,000 
61,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
81,000 
86,000 
88,000 
90,000 
92,000 
04,000 
96,000 
96,400 


Iiuh. 
0. 

.000167 

.000333 

.000500 

.000667 

.000867 

.  001033 

.001200 

.001367 

.001533 

.001700 

.  001733 

.  001767 

.001867 

.003333 

.009333 

.009667 

.010333 

.010667 

.011233 

.011933 

.  013433 

.  015100 

.017000 

.019167 

.021667 

.024233 

.026667 

.028033 

. 032167 

.035267 

.  039100 

.043333 

.048433 

.  054667 

. 062167 

.0733 

.0933 

.1267 

.1500 


Saooessive 

elon^tic»ii 

per  inch. 


Inch. 
0. 

.000167 

.000166 

.000167 

.000167 

.000200 

.000166 

.000167 

.000167 

.000166 

.0U0167 

.000033 

.000034 

.000100 

.001466 

.006000 

.000334 

.000666 

.000334 

.000566 

.000700 

.001500 

.001667 

.001900 

.002167 

.002500 

.002566 

. 002434 

.002266 

.003234 

.003100 

.003833 

.004233 

.  005100 

.006234 

.007500 

.011133 

.0200 

.0334 

.0233 


Pemiancut 
net. 


Ifieh. 
0. 
0. 
0. 

a 

0. 
.000033 
.000033 
.000033 
.000067 
.000100 
.000133 


Snrceaaivo 
I  p4*ruinnent 

I  Hot. 


.007000 


.00»433 


Inch. 


0. 


.  oooo:» 

0. 
0. 
.000a34 

.0000:13 

.000033 


.00686^ 


Rt^niarka. 


Initial  load. 


EIa.^ttc  limit. 


.  0U2433 


Tenftile  fltrength. 


General  summary, 

Tensilo  strength  per  square  inch  of  orijdnal  Hoction ponnda..      96,400 

Elastic  limit  per  sauare  inch  of  original  section do. . .      62, 000 

Elongation  per  Incn  after  rupture inch . .      0. 2033 

Elongation  per  inch  under  strain  at  eloRtic  limit do...    .001767 

Ilednct  ion  in  diameter  at  point  of  rupture '.': do...         .124 

Reduction  in  area  aftflr  rapture,  per  centum  of  ori^tnnl  sintion 39. 2 

Position  of  rupture 1".2  ftt>m  necic 

Character  of  broken  surface silliy 

Elongation  of  inch  sections ".26*,  ".24,  ".11 


1128        TKSTS    OP    IROK,    STEEL,    AND   OTHER   MATERIALS. 

No.  1024. 

12"  H  &  T 

Marks,       t 

'        No.  2 

Diameter,  ".5G4. 

SectioDal  area,  .25  square  inch. 


Applied  loads. 

Total. 

Per  Houaro 

inch. 

! 

Poundg. 

PoumU. 

2&0 

1,000 

1,260 

5,000 

2,500 

10,000 

3,7W) 

15,000 

5,000 

20,000 

6,  250 

25,  000 

7,  .WO 

30,000 

8,750 

35, 000 

10,000 

40.000 

11,250 

4.5,  OOO 

\\,Tm 

40, 000 

ll,7i>0 

47,000 

12,000 

48, 000 

12,250 

49,000 

12,500 

.50.000 

12,  750 

51,000 

13,000 

52, 000 

IS,  2rM) 

6:},  000 

13.  .'iOO 

54,000 

13,  750 

55,000 

J 4,  000 

66,000 

11,2.-^) 

57,000 

14,500 

58,000 

14,750 

59, 000 

l.-),000 

60,000 

15.  500 

62,  000 

10,000 

64, 000 

1«.  500 

66,000 

17,000 

68,000 

ri,:A)ii 

70,000 

18, 000 

72, 600 

18,  500 

74,000 

in.ooo 

76,000 

10.500 

78,000 

20,  000 

80,000 

20,  .'iOO 

82,000 

21,  000 

84,000 

21,  500 

86,000 

22,  000 

88,000 

22. 500 

90,000 

22,  050 

#01, 800 

EloDjcation 
por  iuch. 


Itvch. 
0. 

.000167 
.000333 
. 000500 
.000667 
.000833 
. 001033 
.001167 
.001333 
.  001533 
.001.567 
.001600 
.  001633 
.003667 
.006767 
.007100 
.007600 
.008100 
.009200 
.009767 
.010667 
.011367 
.012233 
.013067 
. 013967 
. 015733 
. 017833 
.020033 
.022667 
.025067 
.027533 
.030433 
. 033733 
.037400 
.011867 
. 047067 
.052667 
.059300 
.0700 
.0867 


Snccesaive 

elongntioQ 

l)or  IdcIi. 


Inch. 
). 

.000167 
.000166 
.000167 
.  000167 
.000166 
.000200 
. 000134 
. 000106 
.000200 
.000034 
.000033 
.000033 
.002034 
.003100 
.000333 
.000500 
.000500 
.001100 
.000567 
.000900 
.000700 
.000806 
.000834 
.000900 
.001766 
. 002100 
.0022(K) 
.C02634 
.002400 
.002466 
.002900 
. 003300 
.003667 
.004467 
.005200 
.005600 
.0066:t3 
.0107 
.0167 


Permanout 


Inch. 


000033 
0(M)033 
000067 


.  004767 


.007467 


.011467 


Siiccoasirc 

1>oriiiaiieut 

set. 


Hemarks. 


Inch. 
0.  I  Initial  load. 


.  000O.'<3 
0.       i 
. 000034  • 


.004700 


002700 


004000 


i 


Elastic  limit. 


To.Dsilo  Htrengtb. 


General  summary, 

Snocinc  gravity 7.8667 

llardnesB 16.31 

'lVn$<il<'  HtrtMif^th  per  square  iuoli  of  original  section pounds..      01,800 

KlaHtic  limit  per  tuniare  inch  of  original  .section do. . .      48, 000 

Klont^atiou  per  incli  after  ruptura inch..      0. 1033 

Elongation  jior  inch  under  strain  at  elastic  limit do...     .001633 

ll«)ductiou  in  diameter  at  point  of  rapture do. ..         .034 

lietliictioD  in  ar«Mi  after  rupture,  pur  centum  of  original  section 11-8 

J*osition  of  rupture 3  inch  from  middle  of  stem 

Character  of  broken  surface granular ;  fmct.urc<1  at  defective  spot  in  the  metal 

Elongation  of  inch  aoctions ".10."  12»,  ".09 


TESTS   OP   IRON,    STEEL,  AND    OTHER   MATERIALS. 


1129 


No.  1025. 

Marks.       t 

'       Wo.  3 

Diameter,  ".664. 

SectioDal  area,  .25  square  inch. 


Applied  loads. 


'    Total. 


Pounds. 

250 

1,250 

2,500 

3,750 

5.000 

8.250 

7,500 

8.750 

10,000 

11,250 

11.500 

11,750 

12,000 

12.250 

l-i.500 

12.750 

.13,000 

13.250 

13,500 

13.750 

14,000 

14.250 

14,500 

14,750 

15,000 

15,500 

16.000 

17.000 
17.500 

laooo 

IK,  500 
10.000 
19,500 
20,000 
20,  .^00 
21.000 
21,500 
22,  OU) 
22,500 
23,000 
^.200 


Per  nqnare 
Inch. 


Poundi. 
1,000 
5,000 
1U,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
56,000 
57,000 
58,000 
5i),000 
60,000 
62,000 
64,04}0 
66,000 
OK,  000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
K2,000 
84,000 
86,000 
88,000 
90.000 
02,000 
93,800 


Slonffation 
per  inch. 


Inch. 
0. 

.0001C7 
.000300 
.000500 
.000667 
.000833 
.001000 
.001167 
.001400 
.OOIMIO 
.001633 
.001667 
.001733 
.001867 
.007833 
.008167 
.008667 
.009000 
.009033 
.  010700 
.  011667 
.012367 
.013267 
.014033 
.015;<67 
.017167 
.019000 
.  021667 
.024067 
.  0267:i2 
.029667 
. 032700 
.0303:i3 
.  04001.0 
.044700 
.O'lOOOO 
.057000 
.0<U<167 
.076:U3 
.0067 
.1200 
.1500 


SnccnMive 
elongatfou 
per  inch. 

/ncA. 
0. 
.000167 

Permanent 

Inch. 
0. 
0. 

a 

0. 

0. 

0. 
.000033 
.000033 
.000067 
.000067 

Snrcoiwivo 
pt*rinanenl 

Inch. 
0.     • 

I^^markft. 
Initial  load. 

ElflAtic  limit. 

.000133 

.000200 

.000167 

.000166 
.000167 
.000167 
.000233 
.000200 
.000033 

"".'6060,'i.V 
0. 
.000034 

a 

.000034 

.000066 

.000134 

.005006 
.000334 

. 005767 

.  ooriTOO 

.000500 

.  ou03:):i 

.000033 

.000767 
.000967 

.008367 

.002600 

.000700 

.000900 

.000766 

.001334 
.OOlriOO 

.012700 

.004333 

.001833 

.002667 

• 

Tensile  strength. 

.002400 

.002666 

.00'J934 

.003033 

.003633 

.WMffi 

.004700 

.  OO.'tSOO 

.007000 

.007667 

.011666 

. 020307 

.0233 

.0300 

General  aummarg, 

Tennile  streD|;th  per  nquare  inch  of  original  soctioo ponnds. .      92, 800 

Klustlc  limit  per  square  inch  of  original  Hocliou do...      48,000 

Eloujration  per  inch  arter  rupinre inch . .      0. 22tK) 

Elongation  p<'r  inch  nnder  straiu  at  rdsislic  limit do...      00I7I{3 

Keiluction  in  diameter  at  point  of  rnpt'ire do  . .  .I'M 

Ufvliiction  in  area  after  mptaro,  per  cHutum  of  original  auction 41.9 

PfMiitioD  of  rupture 4  inch  from  n.iddio  of  Htem 

Character  of  broken  aurfaoe .silky 

ElongatioD  of  inch  aecliona ".15,  ".35*.  ".16 


1128        TESTS   OP   IRON,    STEEL,    AND    OTHER    MATERIALS. 


No.  1024. 


12"  H  &  T 

Marks,        t 

'        No.  2 

Diameter,  ".5G4. 

Sectional  area,  .25  Rfiuare  inch. 


Applied  loads. 

Total. 

Per  nnuai-o 
iucii. 

Poxindg. 

Pounds. 

2rj0 

1,000 

1,250 

5,000 

2,500 

10,000 

3,750 

15,000 

6.000 

20.  000 

0,  250 

25,000 

7,500 

30,000 

8.750 

3.%  000 

10, 000 

40,000 

11.250 

45,000 

11,500 

40, 000 

11.750 

47,000 

12,000 

48,000 

12,250 

49,000 

12,500 

50,000 

12,  750 

51, 000 

13,000 

52, 000 

13, 250 

53,000 

13.  500 

54,000 

13,  750 

55,000 

14,000 

50,000 

11,250 

57,000 

14,500 

58,000 

14,750 

59,000 

15,000 

60,000 

15.  500 

62.000 

10,000 

04,000 

Iff.  500 

66,000 

17.000 

68,000 

17,500 

70, 000 

18,000 

72.  000 

18,  500 

74,000 

10, 000 

76,000 

10,  500 

78,000 

20,  000 

80,000 

20.  .500 

82. 000 

21, 1)00 

81.000 

21,  500 

80,000 

22.  000 

88,000 

22.500 

90,000 

22,950 

#01, 800 

Elonfi^ation 
per  inch. 


Itieh. 


0. 


.000167 

.000333 

.000500 

.000607 

.000833 

.001033 

.001167 

.001333 

.  001533 

.001567 

.001600 

.001633 

.003667 

.006767 

.007100 

.007600 

.  008100 

.009200 

.009767 

.010667 

.011367 

.012233 

. 013067 

.  013967 

.  015733 

.  017833 

. 020033 

.022667 

.025067 

.  027533 

.  030433 

.  033733 

.  037400 

.041867 

.  047007 

.052667 

.0.59300 

.0700 

.0867 


Sacceasive 

elongation 

per  iuch. 


Inch. 

',  000167 

.000166 

.000107 

. 000167 

.000166 

.000200 

.000134 

.OOOUMS 

.000200 

.000034 

.000033 

.000033 

.0020.34 

.003100 

.000333 

.000500 

.000500 

.  001100 

.000567 

.000900 

.000700 

.000866 

.000834 

.000900 

.001766 

.  002100 

.0022(M) 

.002634 

.002400 

.  002466 

.002900 

.003300 

.003667 

.004467 

.005200 

.005600 

.0066:U 

.0107 

.0167 


PGrmaiiont 

M^t. 


Inch. 


.000033 
.  04K)033 
.000067 


.  004767 


007467 


011467 


Succcfwive 
poniiauent 

84>t. 


Ikcmarka. 


Inch. 


0. 


I 


Initial  load. 


I 


. 000033 

0.  i 

.  000034     • 


004700 


,002700 


004000 


Elastic  limit. 


Tnnsilo  Rtron;^th. 


General  summary. 

Speriflc  gravity 7.8667 

llaninesB 16.31 

TnuHih^  Htrvugth  per  square  iuch  of  original  section pounds..      01,800 

Khustic  limit  per  suu.on)  iuch  of  original  .section do. . .      48, 000 

Klongiition  per  inch  afUir  rapture inch..      0. 10.'i3 

Elongation  per  inch  under  .strain  at  clastic  lioiit do...    .001633 

Ileduction  in  diameter  at  poi  n  t  of  rupture do...         .  034 

Kcdnction  In  area  after  rupture,  per  centum  of  original  section 1 1.  8 

]*osition  of  rupture g  inch  from  middle  of  stem 

i'Jharacter  of  broken  surface granular ;  fractured  at  defeotivii  spt »t  in  the  metal 

Elougatiou  of  iuch  sections ".10,  "  12*.  ".09 


TESTS   OP    IRON,    STEEL,  AND    OTHER    MA.TERIALS.  1129 

No.  1025. 

^,      .        12"HtT 

Marks,       t 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


^  Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7.500 

8,750 

10.000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,5«I0 

14.750 

15.000 

15,500 

111.000 

10.  .''^ 

17,000 

17.500 

laooo 

IH,  500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,04*0 
22,500 
23.000 
^200 


'  Per  square 
Inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
62.000 
6t.0QO 
66,000 
68,000 
70,000 

r2,ooo 

74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
92.800 


SlongftiicMi 

per  inch. 


Inch. 
0. 
.000167 
.000300 
.000500 
.000667 
.000833 
.001000 
.001167 
.001400 
.OOlhOO 
.001633 
.001667 
.001733 
.001867 
.007833 
.008167 
.008667 
.009000 
.009033 
.010700 
.011667 
. 012367 
.013267 
.014033 
.015367 
.017167 
.019000 
. 021667 
.024067 
.  026732 
.029667 
.032700 
.036333 
.040000 
. 014700 
.  O.'iO0OO 
.057000 
.06lii67 
.0i6;t33 
.0967 
.1200 
.1500 


Snccessive 

elonjEailou 

per  inch. 

Pormnnont 
set. 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
.000033 
.000033 
.000067 
.000067 

RnrcoftsiTo 

permanent 

81' t. 

Inch. 

0.     ' 

Remarks. 

1 

Inch. 
0. 
000167 

Initial  load. 
Elastit!  limit 

• 

Tensile  strength. 

.000133 

.000200 

.000167 



000166 

.000167 
.000167 
.  000233 
.000200 
.000033 

.000033 
0. 

.000034 
0. 

.000034 

.000066 

.000134 

.005906 
.00a334 

. 005707 

.  005700 

.000500 

.000333 

.000033 

.000767 
.000967 

.008367 

.002600 

.000700 

.000900 

.000766 

.001334 
.001800 

.012700 

.001333 

.001833 

.002667 

.002400 

.002666 

.002934 

.  OOQOXi 

.003633 

.003667 

.004700 

. 005300 

.  007000 

.007667 

.011666 

. 020367 

.0233 

.0300 

General  summary. 


Tensile  strenf^h  per  square  inch  of  oripnal  soction 

Klantic  limit  per  souare  inch  of  originarsectiou 

Blonj;ation  per  inch  after  ruptnro 

KloDgation  per  inch  nndor  strain  at  clastic  limit 

Keduction  in  diameter  at  point  of  rnpt!in) 

l£(«liiction  in  area  after  raptaro,  per  cfsntum  of  orif^iual  soction, 

PoHition  of  rapture , 

Character  of  broken  surface 

Elongation  of  inch  sociioos 


pounds..      02,800 

do...      48,000 

inch..      0.2200 

do...       00I7:{3 

do  ..  .i:u 

41.9 

.4  liirli  from  iiiiddio  of  stem 

«ilk3' 

".15,  ".36*.  ".16 


1130        TESTS   OP   IRON,    STEEL,    AKD   OTHER   MATERIALS. 


,      ,        12"H&T 

Miarks,    „  t 

^     No.  4 

Len^h,  5'^ 

Diameter,  ^'.798. 

Sectional  area,  .50  square  inch 


No.  649. 


Applied  loads. 

Compres* 
sion  per 

iQOD. 

Inch. 
0. 

.000150 
.000300 
.000450 
.000650 
.000800 
.000950 
.001100 
.001300 
.001400 
.001700 
.001760 
.005400 
.006400 
.  007450 
.008350 
.009000 
.0(H)500 
.010400 
.011000 
.011500 

Saooessive 

ootnprea- 

aloD  per 

inch. 

Permanont 
set 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000050 
.000050 
.000100 

Successive 

permaneDt 

set 

Inch. 
0. 

KemarlcB. 
loitial  load. 

Elastic  limit 
niti mate  strength. 

Total. 

Per  sonare 
inch. 

Pound§. 
500 
2.500 
6,000 
7,500 
10.000 
12,500 
15.000 
17.600 
20.000 
22,500 
25,000 
25,500 
26.000 
26,500 
27,000 
27.500 
28,000 
28,500 
29,000 
20,500 
30,  000 
44,850 

Pound*. 
1,000 
5,000 
10,000 
15.000 
20.000 
25.000 
30,000 
315. 003 
40,000 
45.000 
50.000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
67,000 
68.000 
60,000 
60,000 
89,700 

Inch. 
0. 

.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.0001.50 
.000200 
.000100 
.000300 
.000050 
.003650 
.001000 
.001050 
.000900 
.000050 
. 000500 
.000900 
.000600 
.000500 

".000050* 
0. 

.oooo:>o 

.006200 

.  006100 

.009250 

.  003050 

i 


General  summary. 

Elastic  limit  per  square  inch  of  oi-igiiial  section ponnds..      51,000 

Compression  per  inch  under  Btress  atolafltio  limit inch..  O.OOlTfiO 

Ultimate  strenc^h  per  square  inch  of  original  section pounds . .      89, 700 

Manner  of  failure triple  flexure 


TESTS  OP  IRON,   STEEL,    AND   OTHER   MATERIALS.        1131 

No.  550. 

12"  H  &  T 

Marks,       x 

'      No.  5 

Length,  5^^ 

Diameter,  ".798. 

Sectional  area,  .50  sqaare  inch. 


Applied  loads. 

Compres- 

sioD  per 

inch. 

Inch. 
0. 

.000100 
.000200 
.000360 
.000500 
.000060 
.000850 
.001000 
.001200 
.001350 
.001400 
.001600 
.004600 
.005600 
.006100 
.006700 
.007150 
.007650 
.008300 
.000150 
.000800 
.010400 
.011250 
.011850 
.012700 

Sacoessive 
compres- 
sion per 
inch. 

Permanent 

set. 

Snccessire 
permanent 

set 

TotaL 

Per  ennare 
inch. 

Pounds. 
1,000 
5.U00 
10.000 
15.006 
20.000 
25,000 
30.000 

a.s.ooo 

40.000 
45.000 
46.000 
47.000 
48,000 
40.000 
50,000 
51,000 
5-1,000 
53.000 
54.000 

r«.ooo 

56.000 
57,000 
6H,000 
50,000 
60.000 
84,560 

Pounds. 
500 

2,500 
5.000 
7.500 
10.000 
12.500 
l.MKK) 
17.500 
2U.000 
22,500 
23.000 
23,6'tO 

24.  COO 
24.600 
25.000 

25.  .'4» 
26.000 
26.500 
27.000 
27.500 
28.000 
28.5fl0 
29.000 
20.  M« 
90.000 
62,280 

Inch. 
0. 

.000100 
.000100 
.000150 
.000150 
.000150 
.000200 
.000160 
.000200 
.000150 
.000050 
.000200 
.003000 
.001000 
.000500 
.000600 
.000450 
.000500 
.000650 
.000850 
.000650 
.000600 
.000(^50 
.000600 
.000850 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

.004350 

.004350 

.007150 

.002800 

.010400 

.003250 

Remarks. 


Initial  load. 


£laBtic  limit 


Ultimate  strength. 


General  summarjf. 

Elaalic  limit  per  aqiiare  inch  or  original  section ponuilii. .        46. 000 

Compr«»M!«ion  per  inch  under  strens  at  elastic  limit inch..    0.001400 

T7llimatt«Htrf*nf;th  per  nquare  inch  uf  orij^inal  section pimmlH..        84,500 

Manner  of  failuro triple  flexuie 
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No.  551. 

12''  H  &  T 

Marks.       t 

'       No.  6 

Lengtb,  5''. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


Applied  loadB. 

CompTOs- 

sion  per 

inch. 

Sacoeasive 

comprea* 

Hion  nor 

incu. 

Permanent 

set. 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.000050 
.000100 

■ 

Socoesalve 

permanent 

net. 

Remarks 

Total. 

Pounds. 

.500 

2,500 

5,000 

7,500 

10.000 

12.500 

15,000 

17.500 

20,000 

22,500 

Zi,  000 

23,500 

24,600 

24.500 

25, 000 

25,  .500 

20,  POO 

26.500 

27.000 

27.  .500 

28.  000 
28.500 
20,  OiH) 
kO.  .500 
30,000 
42.  320 

Poraquaro 
inob. 

Pounds. 
1,000 
5.000 
10,000 
15. 000 
20.000 
25.000 
30.000 

.^5, 000 

40,000 
45.000 
40,000 
47.000 
48. 000 
49.000 
50.000 
51.000 
52,000 
53.000 
54,000 
55.000 
56.000 
57,000 
58,000 
50,000 
60,000 
8t,G40 

Inch. 
0. 
.000100 
.000250 
.000100 
.000550 
.000760 
.000900 
.001150 
.001200 
.001500 
.001600 
.OOI&JO 
.OOGIOO 
.00(000 
.006800 
.007250 
.007750 
.008400 
.009000 
.009750 
.010250 
.010900 
.011650 
.  012450 
.013150 

Inch. 
0. 

.000100 
.OOOl.'iO 
.000150 
.000150 
.000200 
.  00<  1.50 
.  000  J.')0 
. OOOOJO 
.  000300 
.000100 
.  0033.50 
.001150 
.000200 
.OOOjOO 
.000450 
.000500 
.OOOO.'M) 
.000600 
.000750 
.000500 
.0000.50 
.000750 
.000800 
.000700 

Inch. 
0. 

IniUallood.   > 
Elastic  limit 

Ultimate  strength. 

.000050 
.000050 

.  005100 

.005000 

.007750 

.002660 



i 

• 

.011000 

.003250 

General  sumtnarg. 

Elasticlimit  per  sqnare inch  of  orl|cina1  section poonds..       48,000 

CompresHion  per  inch  under  stress  at  elastic  limit inch..'  Ol  001600 

Ultimat'O  strength  per  square  inch  of  original  section ponnds. .       84, 640 

Manner  of  failure ....• •..•••..tiiple  flexiue 


T£STS    OF    IRON,    STEKL,    AND    OTHER    MATERIALS.        1133 

:No.  552. 

^,      ,         12"  H  &  T 

Marks,       x 

'       No.  7 

Leugth,  3".22. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 


ToUL 


Pounda. 
500 
2,500 
5,(NH) 
7,500 
10.000 
12,500 
lii,000 
17,500 
20,000 
32,500 
23.000 
23,500 
24.000 
24,500 
2.\0U0 
25. 500 
20,000 
20. 500 
27,000 
27.500 
28,000 
28.500 
20,0110 
29,500 
30.000 
63,000 


Per  Muare 
inon. 


Poundt. 
1.000 
5,000 
10.000 
15,000 
'-•OtOOO 
25, 000 
30,000 
35,000 
40,000 
4.%  000 
46,000 
47,000 
4fl,000 
49,000 
50.000 
51,000 
52.000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60  000 
130,000 


Conipres- 

sion  per 

InoD. 


Inch. 
0. 

.000150 
.000300 
.000150 
.000000 
.000750 
.OUOOOO 
.001150 
.001200 
.001360 
.001450 
. 001450 
.001500 
.001500 
.001660 
.006000 
.006060 
.007450 
.008050 
.008750 
.000350 
.000850 
.010500 
.011200 
.012000 


SucocHAive 

comprea- 

Bion  per 

inch. 


IndL 

Ol 

.000150 
.000150 
.000150 
.000150 
.0001.50 
.000150 
.000250 
.000050 
.000150 
.000100 

0. 
.000050 

0. 
.000050 
.004450 
.000950 
.000500 
.000600 
.000700 
.000500 
.00U600 
.000650 

.oomw 

.000800 


Pcnnauent 
aefc. 


Snoceaalve 

purmauent 

aut. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


006600 


,010160 


Inek. 


0. 


.006650 


Keniarka. 


Initial  load. 


ElaaUclimil 


.003500 


Tot«l  load  applied. 
Caused  triple  flexure 
and  shortened  speci- 
men 1".22. 


1134       TESTS   OF   IKON,    STEEL,    AND   OTHER   MATERIALS. 

No.  563. 

Marks,^2''H&T 

Ko.8 

Length,  3".22. 

Diameter,  ".798. 

Sectional  area,  .50  square  incb. 


Applied  loada. 

Compres- 
sion per 
iocb. 

Inch. 
0. 

.000100 
.0002  0 
.000400 
.000360 
.000700 
.000850 
.001150 
.001250 
.001500 
.001550 
.001600 
.001700 
.001750 
.001850 
.005750 
.006550 
.007300 
.007800 
.006760 
.009300 
.009800 
.010700 
.0112a9 
. 012150 

SucoeBsiye 
compres- 
sion per 
iucn. 

Pormanent 
set. 

Sacoessire 

permanent 

set 

Remarks. 

ToUl. 

Per  saaaro 
incb. 

Pound*. 

500 

2.S00 

5,000 

7,500 

10,000 

12,500 

16,000 

17,  500 

20,000 

22,500 

23,000 

23,500 

24,000 

24,500 

25, 000 

2ii,600 

26.  000 
26,600 

27,  000 
27. 600 

•  28, 000 
28.600 
29,000 

29,  500 

30.  000 
65,000 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,010 
35,000 
40,000 
45.000 
46,000 
47.000 
48,000 
49.000 
60,000 
61,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60,000 
130,000 

Inch. 
0. 

.000100 
.000150 
.000150 
.000150 
.000150 
.000150 
.000300 
.000100 
.000250 
.000050 
.000050 
.000100 
.000050 
.000100 
.003900 
.000800 
.000750 
.000500 
.000950 
.000350 
.000500 
.000900 
.000550 
.000900 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 

Totalload  applied. 

Gansed  triple  flexure 
and  shortened  speci- 
men 1".32. 

.000050 

.000050 

.007000 

.006950 

.009700 

.002700 

........ 

y^'  Ca>sZrJ^o7L,:ff.J^.^^le,  Tioope^ctn^ 


er" 


.Th'Si'  rr^^  C- 


H  Ex  <^/  .49  2 


TESTS    OF   IRON,    STEEL,    AND    OTHER   MATERIALS         1135 

No,  1680. 

Marks,  t 

Diameter,  ''.564. 

Sectional  area,  .25  square  incb. 


Applied  loAds. 


Total. 

Per  sqaare 
iiicu. 

Pounds. 

Pounds. 

250 

1,000 

l,2ri0 

£.000 

2.600 

lu,000 

:*,750 

15,000 

iV,000 

20.000 

«,250 

25,000 

7,i5O0 

30.000 

8,75C 

35,000 

10,000 

40,000 

ll,2i0 

45,000 

11.500 

46.000 

11,750 

47.000 

1?,000 

48,000 

12,250 

49,000 

12.500 

50,000 

12,7:0 

51,000 

13,(K)0 

52,000 

13.  afiO 

53,000 

13,500 

54,000 

13,750 

55,000 

14.000 

56.000 

14,250 

57.000 

14.500 

58,000 

14.  7n0 

50,000 

15.000  . 

60,000 

15,  500 

62,000 

16,000 

64.000 

16,500 

6tf,000 

17,000 

68,000 

17.500 

70,000 

18. 000 

72,000 

18,500 

74,000 

10,000 

76,000 

19.500 

78, 000 

20,000 

80.000 

20,500 

82,000 

21.  (MO 

84,000 

21,500 

86,000 

22,000 

88.000 

22,500 

90.000 

2:j,000 

02.000 

23,500 

04,000 

23,800 

96.560 

EloDiy^ation 
per  incb. 


Ineh, 
0. 

.000133 
.000267 
.000500 
.000667 
.000800 
.001000 
.001133 
.001400 
.001567 
.001600 
.001633 
.001667 
.001700 
.  001767 
.001800 
.001833 
.001867 
.001900 
.009667 
.010267 
.010467 
.010967 
.011800 
.012833 
.  014433 
.016133 
.018100 
.  02013S 
.022433 
.024667 
.  026867 
.029700 
.032333 
.036333 
.040000 
.044000 
.049000 
.055500 
.063167 
.0733 
.0900 
.1400 


Suco<!S«ive 

elongation 

por  inch. 


IneK. 
0. 

.000133 
.000134 
.000233 
.000167 
.000133 
.000200 
.000133 
.000267 
.000167 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.007767 
.000600 
.000200 
.000500 
.000833 
.001033 
.001600 
. 001700 
.001967 
.002033 
.002300 
.002234 
.002200 
.002833 
.002633 
.004000 
.003667 
.004000 
.005000 
.006500 
.007667 
.010133 
.0167 
.0600 


PermaneDt 

sot. 


Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000033 
.000067 


000100 


007300 


Sacceulve 

permanent 

set. 


Inch. 


0. 


.000033 
0. 
0. 

.000034 


.000033 


.007200 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  streDgth. 


General  summary. 

Tennic  strength  per  square  inch  of  oricinai  section pounds..      05,560 

Elasticlimit  per  saaare  incb  of  original  section do...      54,000 

Elongation  per  incn  after  rapture inch..      0.2033 

Elongation  per  incb  under  strain  at  elastic  limit do...    .001900 

Redaction  in  diameter  at  point  of  rapture do. . .         .134 

Redaction  in  area  after  rupture,  per  centum  of  original  section 41.0 

Position  of  rupture |inch  from  neck 

Character  of  broken  surface silky;  slightly  granular 

Elongation  of  incl^  sections 'C32%  ".16,  ".13 


1136         TESTS   OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 


No.  1681. 


c 


Marks,  t 

Diaiueter,  ",564. 

Sectioual  area,  .25  square  inch. 


Applied  loads. 


Total. 
Pounds. 

Per  Hflimre 
inch. 

Pounils. 

2r>0 

1,000 

1.250 

5,000 

2,600 

10,000 

3,  750 

16.000 

5,000 

20,000 

6,250 

26,000 

7,500 

30,000 

8,750 

36,000 

10,000 

40,000 

11,250 

45,000 

11,500 

46,000 

11,750 

47,000 

12,000 

48,000 

12,250 

49,000 

12.500 

50,000 

12,750 

51,000 

13,000 

62, 000 

13,260 

53,000 

13,  500 

54,000 

13,7r.O 

56.000 

U.OOO 

56,000 

14,250 

.57,000 

14,500 

58,000 

U,750 

59,  000 

15,000 

60,000 

15,600 

62,000 

10,000 

64,000 

16,  too 

66,000 

17,000 

68,000 

17,600 

70,000 

18,000 

72,000 

18.500 

74,000 

19,000 

76,000 

10.500 

78,000 

20,000 

80,000 

20,500 

82,000 

21,000 

84,000 

21,600 

86,400 

Eloiifiatiou 
per  inch. 


Inch. 
0. 
.000167 
.000333 
.000467 
.000633 
.000767 
.000933 
.001100 
.  001300 
.001467 
.001500 
.001567 
.001633 
.001667 
.006233 
.006867 
.007367 
.007733 
.008500 
.009200 
.010167 
.010633 
.011067 
.012100 
.013233 
.016033 
.016700 
.018667 
.020700 
. 023067 
.  025700 
.028333 
.0:U333 

.o:ur33 

.038833 
.043233 
.048500 


SuccesHive 

elou;;»  ion 

por  inch. 


Inch. 
0. 
.000167 
.  000166 
.000134 
.000166 

.  oooi:u 

.000106 
.000167 
.000200 
.000167 
.000033 
.000067 
.000066 
.000034 
.004666 
.000634 
.000500 
.000366 
.000767 
.000700 
.000067 
.000466 
.0004:14 
.  001033 
.001133 
.001800 
.001667 
.001967 
.002033 
.002367 
.002633 
.0026:M 
.003000 
.003400 
.004100 
.0M400 
.005367 


Peruii  ucnt 
act 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


001267 


Siicoi^fisive 

peniianeut 

set. 


Inch. 


0. 


.  001J67 


.000967 


002700 


KeuiarkM. 


Initial  load. 


Elastic  limit. 


Tensile  s'reugth. 


Gefteral  summarif. 

Tenni'e  utrength  per  sqaare  inch  of  orisinal  section poands. .      86, 400 

Ulastic  limit  per  sauare  inch  of  orij^inu  section do...      49,000 

Kloti<;aiioii  per  inch  after  rupture inch. .      0. 0500 

Klonsation  per  inch  nnder  strain  at  elastic  limit do...    .001667 

Uudiiction  in  diameter  at  point  of  rupture do. . .  .  034 

lieduction  in  anw  after  rupture,  per  cent  nm  of  ori<;inal  soot  ion 11. 8 

Position  of  rupture '/,es  from  nock 

OhanuMer  of  brokirn  surface granular ;  with- btlt  of  dull-colored  metal  containing  seam 

Elongation  of  inch  sections ".06*  ".04,  ".05 


TESTS  OF  IKON,  STEEL,  AND  OTHER  MATEKIAL8. 


Marks,  T 

Diameter,  ".661. 

Sectiotial  area,  .26  square  inch. 


Applied  loaaiL 

•».  ' 

1 

raooouoD  *■ 

^c::"«j 

mptloD 

TobO. 

^i-X" 

nlnob. 

Mt. 

Fvamdi. 

FnoMl*. 

IfuK 

JikA. 

1             1                           1 

IM 

l.OM 

0.                   « 

1.S* 

sieoo 

.»Mm 

oooits 

1.SWI 

]0,«>t 

.0OOZ6T 

XTM 

ia,««w 

.000400 

OOOISB 

io.oe« 

.000600 

000200 

silM 

M.OM 

.ooo7n 

7,HM 

N.OOO 

.oooser 

OWIM 

S^TM 

t&^eoo 

.M1033 

000100 

ia,ooa 

to^ooo 

.M12«7 

DOOZM 

lUtM 

4S.0OD 

ooozw 

11.  tea 

40  000 

ioOlSM 

00*000 

11.  TU 

41  MO 

.001000 

000007 

13^  m 

»s,ooo- 

IXWt 

4>,0M 

;0067S3 

ooiow 

12^  Mt 

St.  000 

.coaen 

000034 

I^TM 

M^OO* 

OOOMO 

u.em 

n,ooo 

ooosoo 

13.  IM 

KI,0M 

004434 

-IS^CM 

ti.om 

!»ooooo 

it-no 

.01*031 

•0103! 

14.  M* 

M;OM 

.0106(7 

000634 

14  »t 

n.ooo 

.010000 

l«^GM 

W.O00 

.011730 

ooom 

14.790 

M,«M 

.eiam 

oooun 

19^  MO 

».M, 

.OlMXS 

Mim 

lfi.M* 

U,000 

.oiasoT 

M1T34 

l^MO 

H,OM 

001006 

KHO 

M,OM> 

ioitsu 

003000 

17,  MO 

08.000 

.*21«T 

IT,  MO 

10.  OM 

001206 

IB^ON 

71,  WO 

002567 

18.  MO 

71  «0 

.»2»m 

OuISM 

10.000 

70,  MO 

.1X331 

003»« 

l^SN 

TB,OM 

002014 

M^OOO 

8«,»0 

'.uaxa 

0040M 

10.  MO 

S1.0M 

.OMOOO 

D04067 

Smo 

M.M« 

.OISMO 

oossoo 

11.  M* 

«B.OM 

.0307 

007a 

noM 

M,HD 

.0007 

•  l«0 

S5M 

M,«(« 

S,00O 

01,  era 

:ooaj 

0200 

n,«oo 

0300 

Smo 

m;i«o 

:i4B3 

0200 

OefWral  tuMmary. 

TeiuUe  •tnnstli  portqiian  [neb  of  orlgtiutl  MCtfon ponoda..      t4,M 

ElMtlo Umlt  par Hiun iooh or  origlDal  oectloD do...      47.000 

EtonSKtioii  parinob  after  rnptan Inch..      0.  IIM 

Ekngatlmi  par  InebniideTitnlD  at  olaatlc  limit do...    .OOIOW 

KadueliOD  in  dluneUrit  polptof  rnptare. do...         ■  124 

Bedootion  In  ana  after  mptnre,  par  ceDtom  of  orioloal  aoctloD 30.2 

PoallloB  of  raplare |  Inch  rnm  middle  of  atem 

CluTaeterof  trraken  aarCaqa  — flue  granular  and  allkj 

KkBfatloD  of  Inohaaetloni ".'W,".33',".H 

H.  £z.  31 72 
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TESTS  OF  IBON,    STEEL,    AND   OTHER   MATERIALS.        1139 

TABULATION  OF  C0MPBE8S10N  SPECIMENS  FBOM  l^-INCS  CASTIBON 

BIFLB,  HOOPED  AND  TUBED  WITH  STEEL. 

EXPSBIMSKTAL  8ECTI0K. 


J 

o 


Mi 
M5 

616 
647 
648 

649 
650 
661 
652 

653 


PoaitkmU 

gUL 


Cast-iron  body. 
. . •  .do  ...■...*. 
••■•do  ......... 

••..do  . ...•• ... 

....do  ..••••*•■ 

••••do  ......... 

.••.do ......... 

. . .  .do   


•  • •  aUw    • • *  •  •   •mi 


LooAtimi 
of  specl- 


Oatoide. 
Middle.. 
...do..., 

...do.... 
Onttldo. 
Inoide . . 
Middle.. 
Radiftl  . 

...do .... 


SUmUo 

llmit'per 

■quue 

uioh. 


POfMMto. 


61,000 
48,000 
46,000 

50,000 

60,030 


UltioMto 
•trangili 

per 

•qoAre 

inoh. 


Pwmd§. 
61,460 

40,900 

6t,100 

04^900 

06,900 

89^700 

8*,  650 

84,640 

Not  de. 
fined. 

...do .... 


Haaner  of 
fUlnre. 


Triple  flex 

ure. 
....do  ...... 

..  do 

. ...do  ...... 

....do 

..do 

..do  . ..... 

. ...do  ...... 


Bemarka. 


WUtworfh  stoeL 
Do. 
Do. 

190,000  Ibe.  per  aqnare  Ineh 
canaed  triple  flezare,  and 
ehortened  apeeimen  1".22. 

130,000  Iba.  per  aqoare  incli 
oauaed  triple  flexare,  and 
shortened  apeoimen  1".83. 


12-INCH  CAST-IRON  B.  L.  RIFLE. 

LINED  WITH  WIRE-WRAPPED  STEEL  TUBE. 


CAST-IRON  SPECIMENS  FROM  INITIAL  TENSION  RINGS  A,  B,  AND  C 
FROM  SECOND  CASTING,  AND  INITIAL  TENSION  RING  FROM  'CREECH  OF 
THIRD  CASTING. 

INITIAL  TENSION  RING  A  TAKEN  30"  FROM  MUZZLE. 

miXUL  TENSION  RING  B  TAKEN  (^  FROM  MUZZLE. 

INITIAL  TENSION  RING  C  TAKEN  24"  FROM  BREECH  OF  CASTING  AND 
4"  IN  FRONT  OF  THE  BREECH  OF  THE  FINISHED  GUN. 
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lit-IHCH  CAST-ISOV  B.  L.  BIFLE,  IIHED  WITH  WnUB-WBAPPES 

STEEL  TUBE. 


12"  T 

Marks,    a 

^       4 


No.  1725. 


Diameter,  rM20. 

Sectional  area,  1  square  inch. 

Length  of  stem,  30". 


Applied  loads. 

% 

EloDSAtion 
perlnoh. 

SaeeoBBlTO 

elonffuion 

perlnch. 

1 

Permanent 
set. 

1 
I 

SaceeMire 
permanent 

set 

Bemarks.            * 

Total. 

PerMiiare 
incli. 

Pounds. 

Pounda. 

Inch. 

Inch, 

Inch. 

Inch. 

1.000 

1.000 

0. 

0. 

0. 

0. 

Iniilal  load. 

2.000 

2,000 
3,000 

.000047 

.000047 

0. 

a,  000 

.000100 

.000053 

.000003 

"Vooooos  " 

4.000 

4.000 

.000147 

.0D0O47 

.000007 

.000004 

5^000 

5,000 

.000200 

.000053 

.000010 

.000003 

0.000 

0,000 

.000250 

.000050 

.000017 

.000007 

7.000 

7.000 

.000307 

.000057 

.000020 

.000003 

8.000 

8,000 

.000367 

.000060 

.000030 

.000010 

9,000 

9,000 

.000420 

.000053 

.000037 

.000007 

10.000 

10,000 

.000480 

.000060 

.00U043 

.000006 

11.000 

11,000 

.000548 

.000068 

.000060 

.000007 

12,000 

12,000 

.000608 

.000060 

.000063 

.000013 

13.000 

13,000 

.000667 

.000064 

.000077 

.000014 

14,000 

14.000 

.000730 

.000063 

.000083 

.000006 

* 

15,000 

UOOO 

.odtsio 

.000080 

.000107 

.000024 

16,000 

10,000 

.000880 

.000070 

.000123 

.000016 

17.000 

17,000 

.000063 

.000088 

.000143 

.000020 

18.000 

18.000 

.001047 

.0000S4 

.000170 

.000027 

19,000 

19,000 

.  001147 

.000100 

.000207 

.000037 

20,000 

20,000 

.001253 

.000106 

.000250 

.000043 

21.000 

21,000 

.001390 

.000137 

.000313 

.000063 

22.000 

22,000 

.001523 

.000183 

Tensile  strength. 

Fractured  2J"  from  middle  of  stem. 

Character  of  broken  surface,  granular;  mottled;  resembling  granite. 

The  specimen  sustained  the  maximum  load  two  minutes,  then  fractured. 
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No.  1726. 


12"  T 

Marks,    a 

Diameter^  l'M29. 

Sectional  area,  1  square  inch. 

Length  of  stem,  SC'. 


Applied  loads. 

Eloogation 
per  inch. 

Snocesaire 

eloDffation 

per  inch. 

PermaneDt 
set. 

Successive 
permanent 
set. 

Remarks. 

Total. 

For  square 
incn. 

Pounds. 

1.000 

2,000 

3.000 

4. 000 

.  6.000 

6.000 

7.0U0 

8.000 

9.000 

10.000 

11.000 

12,000 

13,000 

14.000 

15.000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

25,580 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11«000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

25,580 

Inch, 
0. 

.000047 
.000100 
.000140 
.000187 
.000237 
.000290 
.000347 
.000397 
.000458 
.000513 
.000570 
.000687 
.000700 
.000767 
.000847 
.000917 
.001007 
.001097 
.001197 
.001307 
.001430 

Inch. 
0. 

.000047 
.000053 
.000040 
.000047 
.000050 
.000053 
.000057 
.000050 
.000056 
.000060 
.000057 
.000067 
.000068 
.000067 
.000080 
.000070 
.000090 
.000090 
.000100 
.000110 
.000123' 

Inch. 

0. 

0. 

0. 

0. 
.000003 
.000010 
.000013 
.000017 
.000020 

r.  000030 

.000037 
.000043 
.000053 
.000067 
.000083 
.000100 
.000117 
.000147 
.000173 
.000203 
.000257 
.000313 

Inch. 
0. 

Initial  load. 

1 

i 
1 

1 

Tensile  streogtb. 

.000003 
.000007 
.000003 
.000004 
.000003 
.000010 
.000007 
.000006 
.000010 
.000014 
.000016 
.000017 
.000017 
.000030 
.000026 
.00003U 
.000054 
.000056 

Fractured  4"  from  the  neck. 

Character  of  broken  surface,  granular;  mottled;  resembling  granite. 
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HarkB| 


No.  1727. 

18«T 

B 
4 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Length  of  stem,  30^^ 


Applied  kMdi. 

Blonntioii 
pwueli. 

SaoOMsiTe 

elongatioD 

per  inch. 

PeraiAiieiit 

Ml 

SoeoeMlT* 

petmuMDl 

Mi. 

Bonarkt. 

TMaL 

PerMoara 

Fnmdi. 
1,000 
3,000 
8,000 
4,000 
8,000 

6;  000 

7,000 
8,000 

8.000 
10^000 
11,000 
12,000 
18,000 
14,008 
15,000 

la^ooo 

17,000 
18,000 
18,000 
80,000 
21,000 
22,008 
24.880 

PMMMlff. 

1.000 
8,000 

8,000 
4.000 
8,000 

6,000 
7.000 
81000 

8,000 
10^000 
11,000 
12.000 
13,000 
14,000 
15,000 
10^008 
17,000 
18.000 
18,008 
20,000 
21.000 
22,000 
24,000 

JfMft. 

a 

.000047 
.000088 
.008140 
.000180 

.000847 
.008407 

.000660 
.000647 
.000720 
.000780 
.000868 
.000847 
.001028 
.001180 
.001240 
.001868 
.001480 

8. 

.000047 
.000048 
.008047 
.000060 
.000068 
.080068 
.000064 
.000060 
.000056 

.000067 
.000007 
.000073 
.000070 
.000078 
.000064 
.000088 
.000087 
.000110 
.000128 
.000127 

0. 

0. 

0. 

0. 

0. 

.000007 
.000018 
.00UO17 
.000020 
.000037 
.000088 
.OOOOtt 
.000080 
.000078 
.000080 
.000107 
.000127 
.000150 
.000188 
.000280 
.000200 
.000350 

Inch. 
0. 

Initial  load. 
TeDsile  ttreDgih. 

.000007 
.U00006 

.0011004 
.000008 
.000007 
.000006 
.000010 
.000017 
.000018 
.000017 
.000017 
.000020 
.000088 
.000088 
.000047 
.000000 
.000060 

Fractared  2^"  from  the  middle  of  the  stem. 

Character  of  broken  surface,  granular;  mottled;  resembling  granite. 
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No.  1728. 


12"  T 

Marks,    b 

Diameter,  rM29. 

Sectional  area,  1  sqaare  inch. 

Length  of  stem,  3(K^ 


Applied  kMds. 

EloDfcatioii 
perlnoh. 

SaeceHive 

eloDgatloD 

perlnoh. 

Penuuient 
•et. 

Sacoessive 

permanent 

set 

m 

Remarks. 

Total. 

Per  Mnare 
inch. 

Pounds, 

1,000 

2,000 

8.000 

4,000 

6.000 

8.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

18.000 

17,000 

18,000 

19.000 

20,000 

21,000 

22.000 

23,550 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

8,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12.000 

18,000 

14,000 

15.00U 

18,000 

17,000 

18,000 

19,000 

20.0(K) 

21.000 

22.000 

28,650 

Inch. 
0. 

.000047 
.000090 
.000187 
.000190 
.000240 
.000287 
.000847 
.000887 
.000460 
.000510 
.000578 
.000837 
.000703 
.000778 
.000847 
.00U033 
.001017 
.001108 
.001217 
.001823 
.001480 

Inch. 
0. 

.000047 
.000043 
.000047 
.000058 
.000050 
.000047 
.000080 
.000060 
.000053 
.000080 
.000083 
.000084 
.000086 
.000070 
.000074 
.000088 
.000084 
.000088 
.000114 
.000108 
.000137 

IncK 

0. 

0. 

0. 

0. 

.000088 
.000008 
.000007 
.000018 
.000020 
.000027 
.000088 
.000048 
.000063 
.000083 
.000080 
.000100 
.000123 
.000150 
.000180 
.000217 
.000387 
.000383 

Inch. 
0. 

Initial  load. 
Tensile  streni^tb. 

*  .006663" 

0. 

.000004 
.000008 

.000007 
.000007 
.000008 
.OOOCIO 
.000010 
.000010 
.000017 
.000020 
.000023 
.000017 
.000030 
.000087 
.000050 
.000068 

Fractured  3^'  from  the  middle  of  the  stem. 

Character  of  broken  surface,  granular;  mottled;  resembling  granite. 
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Marks,  W  T. 


1 

"9 

Km. 

Diam- 
eter. 

Seetional 
area. 

Tenaile  strength. 

« 

TotaL 

Per 

square 

inch. 

706 
769 
710 
1710 
1711 
1713 
17U 
1714 
1718 
1718 
1717 
1718 
1719 
1790 
1791 
1723 
1738 
1724 

A    1 
A    2 

A    8 

A    6 
A    7 
A    8 
A    8 
A  10 
A  11 
B    1 
B    2 
B    8 
B    6 
B    7 
B    8 
B    8 
BIO 
Bll 

L129 
L129 
L129 
L129 
L129 
L129 
L139 
L129 
L129 
L129 
L129 
L129 
L129 
L129 
L139 
L129 
L139 
L129 

Bq.imeh. 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 

PoimmU. 
39^829 
39,410 
83,180 
34,830 
38,400 
81,860 
80.620 
26.150 
26.940 
30.280 
28^900 
29,850 
83,680 
23,620 
33.700 
31,080 
27,700 
20.700 

Poutuft. 
29,820 
39,410 
83,180 
84.820 
28.400 
81,350 
80,620 
36,160 
36,940 
80,380 
38,800 
39,860 
83,680 
33,620 
83.700 
81,080 
27.700 
29,700 

Speclfto  icrari^,  7.8310;    hardnaM, 
17.7L 

Speolflc  xraTity.  6.6609  f 
Speoiflc  gravity.  7.8607 

Speoifle  grayitj,  7.8260 
Speoifto  gnrity.  7.8094 

The  appearance  of  fractures  of  above  specimens  were  granalar ;  mot- 
tled ;  resembling  granite. 


Harks. 

Location  of  speoimen. 

Specific 
grsTlty. 

1 

Hardness.  ' 

A  12 
A  13 
A  14 
B12 
B13 
B14 

A 

B 

f  \ 

Inside 

7.2821 

7.3122 

7.2761 

7.3636 

7.3012 

7.3218 

7. 8115 

7.2949 

(     7.8709 

\     7.2091 

(     7.8312 

(     7.8503 

<     7.3226 

(     7.3423 

17.00 
20.03 
17.63 
19.18 

lass 

17.53 
16.00 
16l31 
20.47 
16.23 
10.18 
19.81 
18.09 
17.90 

Middle 

Oatslde 

Inside 

Middle 

Ontslde 

Breech 

do 

• 

At  trannioB  iMuid 

147"  in  fh>Bt  of  tronnion 
band. 

•Z^vmceZ^  y^rujzo^ty  T^^^t^  O^ 
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No.  2268. 

12"  T 

Marks,    o 

Diameter,  rM29. 

Sectional  area,  1  sqaarc  inch. 

Length  of  stem,  axy. 


Applied  loads. 

Bloamtl<m 
parlnob. 

JimA. 
0. 

^000060 
.000097 

.000143 
.800180 
.008848 
.000297 
.000347 
.000400 
.000457 
.000620 
.000580 
.000640 
.000707 
.000767 
.060887 
.000813 
.000880 
.801067 
.001160 
.001267 
.001880 

SnoeetalTe 

elongatloii 

per  inob. 

^^W^8* 

0. 
.000060 

.000047 
.000046 

.000047 
.000090 
.000057 
.000050 
.000053 
.000057 
.000063 
.000060 
.000060 
.000067 
.000060 
.000070 
.000076 
.000077 
.000077 
.000083 
.000107 
.000123 

PennaiMiit 
aek 

SnceeaalTe 
pennaaeBt 

set 

Kemarka 

TotaL 

PerMiiftre 
Incn. 

PotifMb. 

1,000 

2.000 

8,000 

4,000 

6,000 

6,000 

7,000 

8.000 

8.000 

18,000 

11,000 

12,000 

13,000 

14.800 

1^000 

16^800 

17,800 

18^000 

18,800 

20,800 

21,000 

22,608 

22,200 

Poimd*. 

1,000 

2,060 

3,008 

4,000 

5,000 

6.000 

7,000 

8.000 

8^000 

10,000 

11,000 

12,000 

18,000 

14,000 

1^006 

16.000 

17,000 

18,003 

18.000 

26,000 

21.000 

32,000 

22,208 

Inch, 

0. 

0. 

8. 

.000808 
.000007 
.000010 
.000013 
.000020 
.000027 
.000037 
.000043 
.000053 
.000063 
.000078 
.000067 
.000100 
.000126 
.000140 
.000167 
.000187 
.000250 
.000300 

•  ^W8vs 

0. 

laitialkod. 
Tenalle  atrenittli. 

'"".'oooooi" 

.000004 
.000068 
.000006 

.000007 
.000007 

.000010 
.000006 
.000010 
.000010 
.000010 
.060014 
.000013 
.000020 
.000020 
.000027 
.000080 
.000053 
.000050 

Fractured  IV  from  the  neck. 

Character  of  broken  sorface,  granalar;  mottled. 
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No.  2269. 


12"  T 

Marks,    o 

'     6 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Length  of  stem,  3(y'. 


Applied  loads. 

EloDffatioB 
per  inch. 

SoooeMive 

elonntion 

perlnoh. 

Permanent 
set 

BaocesfliTe 
permanent 

aet 

Remarks. 

Total. 

Paundt. 

1,000 

2,000 

8.000 

4.000 

!S,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,700 

Per  sqaare 
inoQ. 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10.000 

11.000 

12.000 

13.000 

14,000 

15,000 

16.000 

17.000 

18^000 

19.000 

20,000 

21,000 

22,000 

23,700 

Indk. 
.  0. 

.000047 
.000093 
.000140 
.000193 
.000240 
.000203 
.000347 
.000400 
.000453 
.000513 
.000577 
.000643 
.000703 
.000770 
.000837 
.000907 
.000987 

.ooiora 

.001163 
.001260 
.001367 

InefL 
0. 

.000047 
.000046 
.000047 
.000063 
.000047 
.000068 
.000064 
.000063 
.000058 
.000060 
.000064 
.000066 
.000060 
.000067 
.000067 
.000070 
.000080 
.000086 
.000090 
.000097 
.000107 

Jneh. 

0. 

0. 

0. 

0. 

.000007 
.000018 
.000018 
.000017 
.000028 
.000083 
.000043 
.000068 
.000067 
.000080 
.000090 
.000100 
.000120 
.000143 
.000167 
'.000200 
.000237 
.000283 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

"'.'oooow* 

.000006 
0. 

.000004 
.000006 

.000010 
.008010 
.000010 
.000014 
.000013 
.000010 
.000010 
.000020 
.000023 
.000024 
.000033 
.000087 
.000046 

Fractured  11^'  from  the  neck. 

Character  of  broken  surface,  granular;  mottled. 
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Marks,  12  T  C. 


1 

i 

Diaiii> 
eter. 

SeotioDAl 
are*. 

Tensile  strength. 

Appearance  of-frnctare. 

Kos. 

ToUl. 

Potmdt. 
30,300 
30,800 
82,900 
83,600 
80.700 
28,000 
80,100 
81.900 
34,000 

Per 

sqnere 
inch. 

1728 
1720 
1730 
1731 
1732 
1733 
1734 
1785 
1736 

1 
3 
3 
6 
7 
8 
9 
10 
11 

Ineha, 
1.129 
1.129 
1.129 
1.120 
1.129 
1.129 
1.129 
1.129 
1.129 

Sq.ineh. 
1.00 
1.00 
1.00 
LOO 
1.00 
1.00 
1.00 
1.00 
1.00 

Pmukd: 
80,800 
80,800 
82,900 
83,600 
80,700 
28,000 
80,100 
31,900 
34.000 

Gnnnlar. 
Do. 
Da 
Do. 
Do. 
Do. 
Da 
Do. 
Da 

Jyri2icLL  1g&r9kyz4>7z  ^*«W^  u?<S^  c«tr^5>^ 


H  Ex  ^  /    49  2 
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No.  2820. 


Mark,  1. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gaaged  length,  50^'. 


Ai»plied  kMds. 

XloDgaiioii 
per  inch. 

SaooeaalTe 

elonntlon 

perlnob. 

Permuient 
aet 

SaooeetiTe 
penDAoent 

aet. 

'H^^WfflH'V^. 

Total. 

Per  sqiiAre 
incn. 

Povndg. 

Pound9, 

InA. 

Inek, 

Inch. 

<A  VSWwa 

■ 

1,000 

1.000 

0. 

0. 

0. 

0. 

Initial  load. 

2.000 

2,000 

.000060 

.000060 

0. 

S.000 

3lOOO 

.000100 

.000060 

0. 

w,  www 

4.000 

•^  wvw 

4,000 

.000152 

.000052 

.000002 

■"'."oooooi" 

. 

5^000 

6.0<;0 

.000204 

.000052 

.000008 

.000006 

ft.  000 

6.000 

.000260 

.000056 

.000014 

.000006 

7.000 

7,000 

.000314 

.000054 

.000020 

.000006 

8.0110 

8.000 

.000374 

.000060 

.000026 

.000006 

0.000 

8,000 

.000438 

.000064 

.000036 

.000010 

10,000 

10,000 

.000508 

.000064 

.000048 

.000012 

11.000 

11.000 

.000676 

.000074 

.000064 

.000016 

12,000 

1*2,000 

.000654 

.000078 

.000082 

.000018 

18,000 

13,000 

.000732 

.000078 

.000104 

.000022 

14.000 

14.000 

.000826 

.000094 

.000134 

.000080 

lfi.000 

16,000 

.000924 

.000098 

.000174 

.000040 

16.000 

16,000 

.001040 

.000116 

.000222 

.000048 

17.000 

17,000 

.001180 

.000140 

.000296 

.000074 

18.000 

18.000 

.001350 

.000170 

.000896 

.000100 

10.000 

18,000 

.001660 

.000210 

.000530 

.000134 

10.800 

19,800 

Tenaile  atrength. 

Fractured  8^''  from  middle  of  stem. 
Character  of  broken  surface,  granular. 

H.  Ex.  31 73 


1154       TESTS   OF   IBON;    STEEL,   AND   OTHER  UATERUL8. 


No.  2821. 


Mark,  2. 

Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  60". 


AppUed  loads. 

ElonieaUon 
per  Inch. 

SaGcessive 

elongatjon 

per  inch. 

PenDaneni 
set 

SaooetaiTe 

Total. 

Peraaaare 
incn. 

pennanent 
set. 

Bemarka. 

Ptmndt, 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18.000 

14,000 

16,000 

18,000 

n,ooo 

18.000 
19.000 
19,960 

Poundt. 

1.000 

2,000 

8.000 

4.000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15.000 

18,000 

17,000 

18,000 

19,000 

19,950 

« 

Inch, 
0. 

.000050 
.000098 
.000152 
.000202 
.000258 
.000814 
.000370 
.000482 
.000600 
.000574 
.000650 
.000780 
.000624 
.000026 
.001048 
.001178 
.001348 
.001644 

Inch. 
6. 

.000050 
.000048 
.000054 
.000050 
.000054 
.000068 
.000058 
.000062 
.000068 
.000074 
.000076 
.000080 
.000094 
.000102 
.000120 
.000180 
.000170 
.000198 

Inch, 

0. 

0. 

.000002 
.000006 
.000008 
.000010 
.000016 
.000028 
.000038 
.000044 
.000068 
.000080 
.000100 
.000138 
.000170 
.000224 
.000290 
.000890 
.000518 

Tneh, 
0. 

.000002 
.000004 
.000002 
.O00UO2 
.000006 
.000010 
.000010 
.000008 
.0C0014 
.000022 
.000020 
.000036 
.000034 
.000054 
.000066 
.000100 
.000128 

Initial  load. 

« 

Tenaile  strength. 

1 

Fractured  1|''  from  neck. 

Character  of  broken  surface,  granular. 
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No.  703. 


Mark,  3. 

Lttigth,  12'^ 

Diameter,  V\12ld. 

Sectional  area,  1  square  inch. 

Ganged  length,  1(K'. 


Applied  loiidi. 

Comprea- 

aionper 

incn. 

Saooaadre 

oonprea- 

•ion  per 

inen. 

Permanent 
aet. 

SaooesaiTe 

permanent 

aet. 

Bemarka. 

Total 

Peraqaare 
inch. 

iWMdff. 

1,000 
^000 

3,008 

4,000 

8,000 

8,000 

7,000 

8,800 

^000 

10^000 

11.000 

12,000 

13,000 

14.000 

15,000 

18^000 

17.000 

18,880 

18.000 

28,000 

21.000 

23.000 

23,000 

24,000 

25,000 

28,000 

27,000 

28,000 

29,000 

30.080 

31.000 

32.000 

88,000 

34,000 

35,000 

Sfl^OOO 

37,000 

38,000 

)   44,180 

I 

Foundt. 
1.000 
8,000 
3,000 
4.000 
5,000 
0^000 
7,000 
8,800 
8,800 
10,000 
11,000 

12;  000 

18,000 

uooo 

18,000 
10^000 
17.000 
18,000 
18,000 
20,000 
21.000 
28,000 
23,000 
24,000 
25,000 
80^000 
27,000 
28,000 
28,000 
80,080 
81.000 
82,000 
83,000 
84,000 
85,000 
88»000 
87,000 
88,000 
44»IB0 

JndL 
0. 

.000050 
.000100 
.000150 
.000200 
.000240 
.0011300 
.000350 
.000400 
.000450 
.000500 
.000550 
.000810 
.000870 
.000710 
.000780 
.000830 
.000680 
.000940 
.001000 
.001090 
.001140 
.001210 
.001300 
.001880 
.001500 
.001800 
.001730 
.001880 
.002128 
.802380 
.002750 
.003150 
.003800 
.004200 
.004780 
.005520 
.008850 

Jnek, 
0. 

.000050 
.000050 
.000050 
.000050 
.000040 
.000080 
.000050 
.000050 
.000050 
.000050 
.000050 
.000080 
.000080 
.000040 
.000050 
.000070 
.000050 
.000080 
.000080 
.000090 
.000050 
.000070 
.000090 
.000080 
.000120 
.000100 
.000130 
.000180 
.000200 
.000270 
.000380 
.000400 
.000450 
.000800 
.000500 
.000730 
.000730 

Ineh. 
8. 

Inch. 
0. 

luiUalload. 

.000010 

.000010 

•••••••■••>• 

.000040 

.000030 

.000080 

.000040 

Ultimate  atreagth. 

.000120  ' 

.000040 

•  ••• 

.000280 

.000180 

.ooono 

.000480 

.002580 

.001810 

- 

Manner  of  failure,  triple  flexure. 


. 


i 
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No.  704. 


Mark,  4. 

LeDgth,  t2f'. 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 

Gauged  length,  1(K^ 


Applied  loads. 

CdmprM- 

iloaMT 

inon. 

SaooeaaiTe 

ocmpraa 

aionper 

inon. 

PermaoeDt 
aet 

SnooeaalTe 

pennaae&l 

aat 

fiflmarka. 

ToUL 

Pertqaace 
inch. 

Pmtnda. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

13,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

26,000 

27,000 

38,000 

29.000 

80,000 

81,000 

82.000 

88,000 

34,000 

85,000 

86.000 

87,000 

38,000 

46,800 

Pound$. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15.000 

16,000 

17.000 

18,000 

19,000 

20.000 

21.000 

22,000 

28,000 

24.000 

25.000 

26.000 

27,000 

28,000 

29.000 

80,000 

81,000 

32,000 

88,000 

84,000 

85,000 

36.000 

87,000 

88.000 

46b  800 

a 

.000060 
.000100 
.000150 
.000200 
.000260 
.000810 
.000060 
.000430 
.000480 
.000580 
.000580 
.000650 
.000720 
.060780 
.000840 
.000900 
.000070 
.001050 
.001180 
.001200 
.001290 
.001880 
.001480 
.001570 
.001710 
.001840 
.002000 
.002210 
.003440 
.002680 
.002970 
.008260 
.008780 
.004220 
.004700 
.006100 
.005620 

JnOL 
0. 
.000050 

.000050 
.000050 

.000050 
.000060 
.000060 

.000050 
.000060 
.000060 

.000050 
.000060 
.000060 
.000070 
.000060 
.000060 
.000060 
.000070 
.000080 
.006080 
.000070 
.000000 
.000090 
.000100 
.000090 
.000140 
.000130 
.000100 
.000210 
.000380 
.000240 
.000290 
.000290 
.000520 
.000440 
.000480 
.000400 
.000620 

Inch, 
0. 

IndL 
0. 

Initial  load. 

* 

mtlnuito  stranfth. 

0. 

.000020 

.000030 

.000090 

.000070 

.000180 

.000090 

.000360 

.000180 

.000980 

.000630 

Manner  of  failure,  triple  flexure. 


I 


TESTS  OF  IRON,   STEEL,  AND   OTHEB  BIATEBIALS.  1157 


No.  706. 


Mark,  5. 

Length,  12"'. 

Diameter,  V'.l29. 

Bectioiial  area,  1  square  inch. 

Ganged  length,  W. 


Applied  loads. 

Comprw- 

■iooper 

Inoo. 

SoooeMlTe 

eonpvM* 

aionper 

inoB. 

Permaneiit 

Mt. 

Sa<MMalye 

pemuuieiit 

set 

Bemarke. 

TotaL 

Persqnftre 
incth. 

Founds. 
1,009 
2,000 
8.000 

4.000 
6,000 

8;ooo 

7.000 
8,009 
9,009 

10^000 
11.000 
12.000 
13,000 
14,000 
15,009 
18,000 
17,000 
18,000 
18.000 
i0.000 
81,000 
.   22.000 
23.000 
24.000 
28,000 
80,000 
27.000 
28.000 
28.000 
30.000 
81,000 
32,000 
83.000 
34.000 
86,000 
88,000 
37.000 
88,000 
44,269 

Pounds, 

1,000 

2.000 

8.009 

4.000 

6,000 

8,009 

7.000 

8.009 

9.000 

10^000 

11,000 

12.000 

18,000 

14,000 

1^000 

18,000 

17,000 

Ifl^OOO 

18.000 

20,009 

21,000 

28.000 

28.000 

24.000 

25,000 

20,000 

27.000 

28,000 

28,000 

80,000 

81,000 

32,000 

88,000 

34,000 

86,000 

38,000 

87.000 

88,000 

44,269 

Indi, 
0. 

.900080 
.009119 
.900119 
.000880 
.000280 
.000840 
.000409 
.000450 
.009510 
.000809 
.000610 
.000880 
.000700 
.000810 
.000880 
.000869 
.001040 
.001100 
.001170 
.001260 
.001880 
.001420 
.001580 
.001849 
.001780 
.001929 

.002260 
.002580 
.002880 
.008200 

.008600 
.008890 
.004850 
.005150 
.006660 
.000650 

Inch, 
0. 

.000080 
.000059 
.000000 
.000060 
.000000 
.000080 
.000000 
.000050 
000090 
.000060 
.000050 
.000080 
.000070 
.000060 
.000070 
.000080 
.000080 
.000000 
.000070 
.000080 
.000080 
.000000 
.009110 
.000110 
.000149 
.000140 
.000100 
.000180 
.009320 
.009310 
.000310 
.000800 
.000480 
.000870 
.000680 
.009400 
.001000 

Tn€k. 
0. 

Tnek,  ' 
0. 

InUielUMid. 

• 

Ultimate  ■trenffth. 

"".'ooooio'" 

*  .ooooio" 

' 

.000049 

.000030 

.000100 

.000000 

.000190 

.000090 

.000400 

.000210 

.001050 

.000859 

.002810 

.001700 

Manner  of  failure,  triple  flexure. 
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No.  706. 
Mark,  6. 
Length,  12''. 
Diameter,  l'M29. 
Sectional  area,  1.  sqaiu^  inch. 
Ganged  length,  W. 


AppUed  loAds. 

Compriw- 

aion  per 

inon. 

SoooomIto 

oompreo- 

aion  per 

inon. 

Mt 

Saocesalye 

permanent 

set. 

Bemnrlu. 

Total 

Persqoare 
inon. 

Pottndt, 

1,000 

2^060 

8,000 

4,000 

^000 

8,000 

7.000 

8,000 

9.000 

10,000 

11.000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

22,000 

28.000 

24.000 

28.000 

26,000 

27,000 

28,000 

29.000 

80.000 

81.000 

82,000 

83.000 

84.000 

8^000 

86,000 

87.000 

88.000 

45.180 

1,000 

2,000 

3,000 

4.000 

^000 

6,000 

7.000 

8,000 

9,000 

10.000 

11.000 

12.000 

18,000 

14,000 

16.000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

26,000 

26,000 

27,000 

28,000 

29.000 

80,000 

81.000 

82.000 

83,000 

84.000 

86.000 

36,000 

87,000 

88,000 

46,180 

0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000800 
.000350 
.000400 
.000460 
.000500 
.000360 
.000610 
.000670 
.000710 
.000780 
.000840 
.000900 
.000960 
.001010 
.001080 
.001160 
.001240 
.001320 
.001400 
.001490 
.001610 
.001760 
.001920 
.002190 
.002480 
.002670 
.003190 
.003540 
.004120 
.004800 
.005200 
.006830 

Jnek, 
0. 

.000030 
.000050 
.000050 
.000050 
.000050 
.0CO05O 
.000060 
.600060 
.000050 
.000050 
.000060 
.000050 
.000060 
.000040 
.000070 
.000060 
.000060 
.000050 
.000060 
.000070 
.000080 
.000080 
.000080 
.000080 
.000090 
.000120 
.000150 
.000160 
.000370 
.000290 
.000190 
.000520 
.000850 
.000580 
.000680 
.000400 
.001130 

Inch. 
0. 

Inch. 
0. 

TniUal  loud. 

t 

Ultimate  strength. 

0. 

.000020 

.000020 

.000060 

".*oo6oii" 

.000120 

.000060 

.000260 

.000140 

.000790 

.000580 

Manner  of  failure,  triple  flexure. 


^ 
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No.  707. 


Mark,  7. 

Length,  12". 

Diameter,  V'.129. 

Sectional  area,  1  sqaare  inch. 

Ganged  length,  W^ 


1 

Applied  loads. 

1 
Compres- 

Soccessive 

Permanent 
set. 

Sacoesaiye 

permanent 

set. 

Bemarks. 

1 

Total. 

Per  square 
Inon. 

sion  per 
inoh. 

OulUpiW* 

sionper 
incn. 

Pwmdt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27.000 

28,000 

29,000 

80,000 

31.000 

32,000 

33,000 

84,000 

35,000 

36,000 

87,000 

38,000 

46,820 

Povtids. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

31.000 

32,000 

38,000 

84,000 

35,000 

86,000 

87,000 

38,000 

46,890 

Inch, 
0. 

.000060 
.000110 
.000160 
.000200 
.000250 
.000800 
.000350 
.000400 
.000460 
.000520 
.000580 
.000630 
.000700 
.000750 
.000810 
.000860 
.000920 
.000990 
.001070 
.001150 
. 001210 
.001800 
.001390 
.001500 
.001630 
.001760 
.001900 
.002150 
.002340 
.002640 
.002900 
.008300 
.003800 
.004400 
.004990 
.005400 
.006250 

Inch. 
0. 

.000060 
.000050 

.000050 
.000040 
.000050 
.000050 
.000050 
.000050 
.000060 
.000060 
.000060 
.  000050 
.000070 
.000050 
.000060 
.000050 
.000060 
.000070 
.000080 
.000080 
.000060 
.000090 
.000090 
.000110 
.000130 
.000130 
.000140 
.000250 
.000190 
.000300 
.000260 
.000400 
.000500 
.000600 
.000590 
.000410 
.000850 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

.000010 

.000010 

Ultimate  strength. 

.000020 

.ooooio 

.000080 

.000060 

.000150 

.000070 

.000330 

.000180 

.000(30 

.000600 

.002690 

.001760 

Manner  of  failnre,  triple  flezare. 
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Mark,  8. 

Length,  12''. 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 

Gauged  length,  W\ 


No.  708. 


Applied  loadi. 


Total. 


Poundt, 

1.000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

16,000 

16,000 

17,000 

18.000 

IB.  000 

20,000 

21,000 

22,000 

28,0C0 

24,000 

25,000 

26.000 

27,000 

28,000 

20,000 

30,000 

31,000 

32,000 

83,000 

84,000 

86,000 

36,000 

87,000 

88,000 

46,680 


Per  Mnare 
incn. 


Pmindt. 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

0,000 

10,000 

11.000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

26,000 

27,000 

28,000 

29.000 

30,000 

31,000 

82,000 

33,000 

34,000 

36,000 

86,000 

37,000 

38,000 

46,680 


Compree- 
sion 
inc 


r 


Inch. 
0. 
.000050 
.000100 
.000160 
.000200 
.000260 
.000800 
.000360 
.000410 
.000470 
.000640 
.000690 
.000650 
.000700 
.000770 
.000830 
.000900 
.000070 
.001040 
.001110 
.001200 
.001280 
.001380 
.001480 
.001680 
. 001730 
.001890 
.002070 
.002230 
.002600 
.002880 
.003140 
.003600 
.003900 
.004620 
.005050 
.005500 
.006300 


SaooetsWe 

compree- 

•Ion  per 

iDcn. 


Inch, 
0. 

.000050 
.000060 
.000060 
.000060 
.000050 
.000060 
.000050 
.000060 
.000060 
.000070 
.000050 
.000060 
.000050 
.000070 
.000060 
.000070 
.000070 
.000070 
.000070 
.000090 
.000080 
.000100 
.000100 
.000100 
.000150 
.000160 
.000180 
.000160 
.000270 
.000380 
.000260 
.000360 
.000400 
.000620 
.000630 
.000460 
.000800 


Pemuuieiit 
•et. 


Inch. 


0. 


0. 


000020 


000090 


,000170 


000380 


001050 


002800 


SacoessiTe 

permaoeiit 

■et. 


0. 


Ineh, 


.000020 


.000070 


.000080 


.000220 


000660 


.001760 


RemarlcB. 


InitUl  loftd. 


• 


Ultimate  ttrength. 


Manner  of  failure,  triple  flexure. 
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Marks,  «g5,»l»» 


1 

i 

Not. 

DiMDoter. 

SeetUmid 
area. 

Tenaile  itraiictli. 

Appeanmoe  of  fraotore. 

Total. 

Per 

■qnaro 

lAOh. 

795 
796 
797 

'"tw" 

799 
800 

801 
802 
803 
804 

90 
10  If 

14  0 
14.. 

15  M 

161 
171 

18  If 

19  0 
201 
211 

L129 
L129 
L129 
L129 
L129 
L129 
L129 
L129 
L129 
L129 
L129 

00.  wMn. 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 

80,050 
29.280 
26^720 
28,210 
88,450 
80,180 
83.660 
28.820 
80,290 
8L660 
80,780 

FottfMrff. 

80^060 
29,980 
26,720 
28,210 
28,460 
8O1I8O 
88,660 
28,820 
80,290 
81,  om) 
30,781 

Granular. 

s?- 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

2£/'  CeM-i::&-orv  'JtC.Z.  Xi/'iecUMbrZar 


JToop  <-^a; 


H  Ex  .i5./..49  2 


12-INCH  CAST-IRON  M.  L.  RIFLED  MORTAR, 


EXPBEIMBNTAL  OYLINDEB. 


STEEL  SPECIMENS  FROM  HOOP  Ax  AFTER  UNHOOPING. 
SPECIMEN  No.  3  WAS  TAKEN  OUT  AT  THE  POINT  WHERE  THE  MOLTEN 
CAST-IRON  USED  IN  UNHOOPING  ADHERED  TO  THE  HOOP  IN  COOLING. 
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IS-nrCH  CASTIBOV  IL  L.  SIFLBD  KOBTAS. 


12"  M 

Harks,    a 

No.  I 

Diameter,  ^'.664. 

Sectional  area,  .26  sqaare  inch. 


No.  1123. 


Applied  loads. 


ToiaL 


Foundi, 


2,  MO 

S.750 
5^000 
«,2S0 
7,500 
8.760 
10,000 
11,250 
11.100 
11,750 
12,000 
12,250 
12;500 
12,790 
13.000 
13,500 
13,750 
14,000 
14,250 
14.500 
14,750 
15,000 
15^500 
16,000 
10.500 
17,000 
17,500 
18k  000 
18^600 
12,000 
19^500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
23^000 
23,500 
2«|000 
24,500 
26^000 
25^500 
20^000 
21^500 
27,000 
27,120 


PoTMvaro 


rmn 

inctt, 


Poumdi, 
1,000 
5^000 

10.000 
15,000 
20,000 
25,000 
10,000 
85^000 
40.000 
45.000 
40.000 
47,000 
48,000 
49,001) 
50,000 
51,000 
52,000 
54.000 
55,000 
50,000 
57,000 
68,000 
50,000 


-•3,000 
64,000 

06,000 
08|000 

70,000 

79^000 

74,000 

76,000 

78;  000 

80,000 

89,000 

84,000 

80^000 

88,000 

90,000 

92,000 

94,000 

96^000 

96^000 

100,000 

102,000 

104,000 

106.000 

108,000 

108^480 


per 


i£ata0D 

moh. 


Inch, 


0. 


,000139 


.000617 
.000750 


.ooidto 

.001200 
.001889 
.001417 
.001450 
.001600 
.001567 
.001000 
.001638 
.001050 
.001688 
.001800 
.002188 
.002860 
.002783 
.009067 
.009867 
.004667 
.005600 
.007183 


.010800 
.011698 
.013088 
.014067 
.616167 
.017883 
.019088 
.031067 
■033667 


,028000 

.030917 


.0367 
.0400 
.0450 
.0517 


.0667 
.0667 
.1083 


SnooeMtre 

eloBnlloii 

pormcli. 


Inch, 
0. 

.000133 
.000167 
.000167 
.000150 
.000133 
.000183 
.000150 
.000167 
.000183 
.000084 


.000060 

.000067 
.000033 
.000033 
.000017 
.000083 
.000117 
.000333 
.000217 
.000883 
.000834 


.001100 

.001233 

.001283 

.001500 

.001517 

.001483 

.001400 

.001584 

.001500 

.001666 

.001850 

.001964 

.002000 

.002106 

.002167 

.002917 

.002416 

.008867 

.0083 

.0050 

.0067 

.0066 

.0084 

.0200 

.0216 


Pemuuieiit 

Mt. 


Inch. 

0. 

0. 

6. 

Ol 

0. 

0. 

.000017 
.000017 
.000017 
.000017 


.000038 


.000100 


SnooMtiTo 
naa 


IimA. 


0. 


.000017 


0. 
0. 
0. 


.000016 


.601567 


.000067 


.001467 


Initial  load. 


XUatloUmit 


Tanilld  strangth. 


Chneral  Bumwuurjf, 

TansiloslTCngtti  per  aqnaioiBoh  of  original  aectton poonda..    108,480 

KlaatioUmlt  per  aqiiaroinoli  of  original  seotion do...     54,000 

XloBgatlon  per  inon  alter  mptare Inch..     0.1467 

Elongation  per  inoh  nnder  strain  at  elaatlo  limit do...    .001083 

Bednetkm  uk  diameter  at  point  of  raptnie do...        .084 

Hednetion  in  area  alter  mptare,  per  oentnm  of  oilgbial  Motion 27.6 

Position  of  rvptnra ".90  fimn  middle  of  stem 

Cbaiaoter of  Dfoken sorlkee grannlar;  dnllspotatoirenmferenoe 

BoDgatlonofiAehoootlnM ".09,'M77".27*,'M4,M2,''.O6 
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Ko.  1124. 

12"  M 

Marks,    a 

^  No.  J 

Diameter,  ^'.564. 

Sectional  area,  .26  sqaare  inch. 


▲piklied  loads. 


TotaL 


Pottndf. 
260 
1.260 
2.500 
3,760 
5,000 
0,250 
7,600 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
18,250 
13,600 
13,750 
14,000 
14,250 
14,500 
14.750 
15.000 
15,250 
15,500 
15.750 
16,000 
16,260 
10,500 
16,750 
17.000 
17.250 
17.500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
28,000 
28,500 
24,000 
24,500 
25^000 
26,500 
20,000 
26,600 
27.000 
27,500 
28,000 
28,110 


Per  Muare 
inon. 


1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
35,000 
40,000 
45,000 
50,000 
61,000 
52,000 
53,000 
64.000 
55,000 
66,000 
57,000 
56,000 
69.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 

68  000 

69  000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 

100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
112,000 
112,440 


SloDgfttlon 
per  Inch. 


Inch, 
0. 

.000150 
.000817 
.000483 
.000650 
.000817 
.001000 
.001150 
. 001817 
.001467 
.001833 
.001667 
.001700 
.001733 
.001750 
.001783 
.001867 
.  001917 
.001967 
.002033 
.002067 
.002183 
.002283 
.002500 
.002717 
.002950 
.003538 
.004333 
.004667 
.005333 
.006017 
.007500 
.009050 
.010760 
.012000 
.013588 
.015200 
.017083 
.018750 
.020683 
.022750 
.024667 
.027250 
.029600 
.032500 
.035667 
.089833 
.043533 
.0488 
.0650 
.0650 
.0833 
.0963 


Saocesslve 

elongation 

perlnoh 


Inch. 
0. 

.000150 
.000167 
.000166 
.000167 
.000167 
.000183 
.000150 
.000167 
.000150 
.000166 
.000184 
.000033 
.000033 
.000017 
.000033 
.000084 
.000050 
.000060 
.000066 
.000034 
.000066 
.000150 
.000217 
.000217 
.000233 
.000583 
.000800 
.000334 
.000666 
.000684 
.001483 
.001550 
.001700 
.001250 
.001583 
.001617 
.001883 
.001667 
.001933 
.002007 
.001917 
.002563 
.002850 
.002900 
.003167 
.004166 
.003700 
.004767 
.0067 
.0100 
.0183 
.0150 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 
.000038 


Sttcoessire 

permanent 

set. 


0. 


Inch. 


000033 


000133 


.000017 
0. 
0. 

.000016 


Hemarks. 


Initial  load. 


0. 


.000100 


Elastic  limit 


Tensile  strength. 


Oeneral  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    112,440 

Elastic  limit  per  sqaare  inch  of  ortglnu  section do...      60,000 

Elongation  per  inch  after  rantue inch..      0.1088 

Elongation  per  inch  under  sMn  at  dastic  limit do...    .002067 

Eedaction  in  diameter  at  point  of  mptnre do...         .074 

Redaction  in L^<ea after  rapture,  per  centnm  of  original  section ^ 24.6 

Position  of  rnptave ".70  from  neck 

Character  of  ofoken  sorfaoe graaolar;  small  dnll  spot  at  the  droamferenoe 

BIongatiOB  of  inch  sections .''.20*,  'Ml,  ".10,  ".06.  ".00,  ".07 
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No.  1125. 

Marks,    a 

Vo.3 

Diameter,  '^664. 

Sectional  area,  .25  sqaare  inch. 


Applied  loAdft. 


Total. 


360 
1.250 
2,  MO 
8.750 
S.00O 
4,250 
7.500 
8^750 
10,000 
11,250 
12,600 
12;  750 
18,000 
13,260 
13,500 
18,750 
14,000 
14,250 
14.500 
14,760 
15,000 
15^600 
18,000 
18,500 
17,000 
17,000 
18,000 
18,500 
18^000 
18,500 
20,000 
20,600 
21,000 
21,500 
22.000 
22,500 
28^000 
28,500 
34,000 
34,500 
26,000 
25^500 
28,800 
20,600 
87,000 
27,180 


PerMiure 


1,000 
6,000 
10,000 
15^000 
30,000 
26.000 
80,000 
86,000 
40,000 
45^000 
50.000 
51,000 
63,000 
53,000 
54,000 
55^000 
58,000 
57,000 
58,000 
69,000 
00,000 
82,000 
84,000 
88,000 
88.000 
70,000 
72,000 
74,000 
741000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
80,000 
98.000 
04,000 
90.000 
98;  000 
100.000 
102,000 
104,000 

ioe,ooo 

108;  000 

108;  720 


ELonntloB 
per  mch. 


Iwek, 
0. 


BnoeeMlye 
eloDgatlon 
per  inoh. 


A^W^Be 


.000117 

.000117 

.000283 

.000108 

.000460 

.000107 

.000000 

.000160 

.000783 

.000188 

•  ^WW^^^^W 

.000150 

.001100 

.000187 

.001287 

.000187 

.001483 

.000108 

.001817 

.000184 

.001807 

.000050 

.001700 

.000033 

.001788 

.000083 

.001887 

.000084 

.001887 

.000100 

.008887 

.000400 

•  iW^^W^PW 

.000308 

.002907 

.000834 

.008380 

.000383 

.008317 

.000817 

«  IW^B^WPW 

.000863 

.00A107 

.001207 

.007688 

.001418 

.008788 

.001200 

.010617 

.001784 

.011800 

.001283 

.018188 

.001383 

.014867 

.001084 

.  018417 

.001560 

.018600 

.002083 

.020250 

.001750 

.022187 

.001917 

.023317 

.001760 

.020017 

.002100 

.028417 

.002400 

.030900 

.002488 

.083007 

.008707 

.087000 

.008333 

.040683 

.008583 

•  l^tVOWH 

.004250 

.050007 

.006834 

.0660 

.004333 

.0600 

.0100 

.0807 

.0217 

.1083 

.0180 

Pennaaeiit 


^8^VW^3e 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

.000017 
.000083 


.000183 


.001887 


SaoceMiTe 

pemiMieBt 

■et. 


0. 


.000017 
.000016 


000160 


.001684 


iBitiAllOild. 


BluUoUmlt. 


TenoOe  strength. 


General  ewMMry, 

TeBaOeslnogihperaqiiareiikohof  oriRlneleectkni ponndi..    106,720 

XlMtlollBttperBqiiaielsdhof  origiiudeeotbNi do...      62,000 

XlongatloB  per  iaon  after  mptnre inch..     0.1450 

ElonfatJon  per  Inch  under  etraiB  at  elaetlo  limit do...    .001700 

Rednotlon  in  diameter  at  point  of  mptare do...         .084 

Bednotien  in  area  after  rapture,  per  oentnm  of  original  Motion 27.6 

Poaltion  of  mptare ^  inch  ftom  middle  of  stem 

Chanoter  of  broken  sorflMse ..granolar;  dnll  spot  near  oiroamference 

ghwigatteiiof  indioeotteBo M0/Ml/'.2r,'M6,".i2,".ii 
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No.  1128, 
Marks,     a 

'     No.4 

Diameter,  ".SM. 

Sectional  area,  .25  square  incn. 


Appltod  loads. 


TotaL 


Poundt. 
260 
1,280 
2,600 
8»780 
6^000 
6,250 
7.600 
8,760 
10,000 
11,260 
12.600 
12,760 
18.000 
18,260 
13,600 
18,760 
14,000 
14.260 
14,600 
14.760 
16,000 
16.600 
IfllOOO 
10,600 
17.000 
17,600 
18,000 
18,600 
19.000 
10,600 
20,000 
20,600 
21.000 
21,600 
22,000 
22,600 
23,000 
23.600 
24,000 
24,600 
26.000 
26.600 
28^000 
20.500 
27.000 
27,500 
27,820 


Peraonan 
incn. 


Poundt. 
1,000 
6^000 
10,000 
16^000 
20,000 
26.000 
20,000 
86,000 
40,000 
46.000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
60.000 
67,000 
66,000 

6e.uoo 

00,000 

82.000 

04,000 

66,000 

08,000 

70,000 

72,000 

74,000 

76^000 

78,000 

80,000 

82,000 

84,000 

80.000 

88,000 

90,000 

92,000 

94,000 

90,000 

98,000 

100,000 

102,000 

104,000 

100,000 

108,000 

110,000 

111,280 


Kl<msatton 


i<m£ai 
wruK 


permoh. 


AVVO^i 


0. 


.000117 


.000600 
.000788 
.000960 

.001190 
.001260 
.001488 
.001000 
.001017 
.001660 
.001083 
.001717 
.001760 
.001800 
.001M7 
.001900 
.001967 
.002117 
.002383 
.002800 
.003738 
.006007 
.000500 
.007917 
.009688 
.011200 
.012900 
.014238 
.010000 
.017760 
.019500 
.021007 
.023538 


.028417 

.030833 

.033750 

.037333 

.041107 

.045250 

.051083 

.0000 

.0717 

.0983 


SnooeasiTe 

elongation 

pwmoh. 


0. 

.000117 
.000188 
.000138 
.000167 
.000188 
.000107 
.000150 
.000160 
.000188 
.000107 
.000017 
.000088 
.000088 
.000084 
.000083 
.000060 
.000007 
.000088 
.000007 
.000160 
.000200 
.000417 
.000983 
.001884 
.001483 
.001417 
.001000 
.001017 
.001700 
.001838 
.001707 
.001750 
.001750 
.002107 
.001800 
.002300 
.002584 
.002410 
.002917 
.008588 
.008884 
.004068 
.005833 
.008917 
.0117 
.0200 


Permanent 
set. 


AVWP^V 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 


0. 


.000200 


SnooeiaiTe 

pennanent 

set 


Intk, 


.000200 


Remarks. 


Initial  load. 


Elastic  Hmit 


Tensile  strength. 


Oeneral  iumwutrff. 

Tensile  strength  per  sqoare  inch  of  original  section ponnds..    111,280 

Blastic  limit  per  sqaare  inch  of  original  section do...     66,000 

Elongation  per  incn  after  mptare Inch..     0.1088 

Elongation  per  inch  nnder  strain  at  elastio  limit do...    .001900 

Redaction  in  diameter  at  point  of  raptnre do...        .074 

Redaction  in  ana  after  niptare,  peroentomof  original  section 24.0 

Position  of  raptore ".80  from  neck 

Character  of  broken  sartiMe grsnolar;  doll  spot  near  eiicomferenoe 

Elongation  of  inch  sections ".21*,  ''.12,  ".06,  ".08,  ".08,  ".06 
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No.  1127. 

Marks,     a 

'    No.  5 

Diameter,  '^564. 

Sectional  area,  .25  square  incb. 


Applied  loftda. 


TotaL 


rounds, 
2S0 
1,250 
2,500 
3,750 
5,000 
6,250 
7,600 
8,760 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,600 
13,750 
14.000 
14,260 
14,500 
14,750 
15,000 
15,500 
16,000 
16,600 
17,000 
17,500 
18.000 
18,500 
10.000 
19.500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,600 
23,000 
23,500 
24,000 
24,500 
26.000 
25,500 
20,000 
26,600 
26,700 


Per  sqaare 
inca. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
35,000 
40,000 
45,000 
50.000 
51,000 
52,000 
63,000 
54,000 
66,000 
56,000 
57,000 
58.000 
50.000 
60,000 
62,000 
64,000 
66,000 
68.000 
70|000 
72,000 
74.000 
76,000 
78,000 
80,000 
82.000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
106,800 


Elongiition:S?^«*fJ^® 


Inch, 
0. 

.000117 
.000300 
.000433 
.000600 
.000767 
.000917 
.001083 
.001250 
.001400 
.001583 
.001600 
.001633 
.001063 
.001733 
.001800 
.002033 
.002367 
.  0**2717 
.003083 
.003700 
.004850 
.006167 
.007667 
.009100 
.010700 
. 012167 
.013750 
.015583 
.  017500 
.019333 
.021033 
.022833 
.024917 
.027033 
.020550 
.032067 
.035833 
.039083 
.043667 
.049000 
.0550 
.0650 
.0817 
.1150 


Inch, 
0. 

.000117 
.000183 
.000133 
.000167 
.000167 
.000150 
.000166 
.000167 
.000150 
.000183 
.000017 
.000033 
.OOOOjO 
.000050 
.00U0G7 
.  0002»3 
.00U334 
.000350 
.000366 
.000617 
.001150 
.  001317 
.001500 
. 001433 
.001800 
.001467 
.001583 
.001833 
.001917 
.  001833 
.001700 
.0018UU 
. 002084 
. 002116 
.002517 
.  003117 
.003166 
.003250 
.004584 
.005333 
.0060 
.0100 
.0167 
.0333 


Permaoent  I 

tfet. 


IneK. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


SaoceMive 
permanent 

aot. 


Itieh, 


0. 


.000017 


000050    .000033 


001633 


.001583 


Remarks. 


Initial  load. 


EUmUo  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..    106,800 

Elastic  limit  per  sanare  inch  of  originalsection do. . .      55, 000 

Elongation  per  inon  after  mptare inch..      0.1383 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .    .  001800 

Kednotion  in  diameter  at  point  of  rnptare do...         .094 

Redaction  in  area  after  rapture,  per  centum  of  original  section 30.6 

Position  of  mptare llnch  from  neck 

Character  of  broken  sarface grannlar;  doll  center 

Elongation  of  inch  sections ".22*,  ".16,  ".12,  ".11,  ".12, 'MO 

H.  Ex.  31 74 
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13"  M 

Marks,    a 

'  Mo.  6 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


No.  1128. 


Applied  loads. 


Total. 


Founds. 
250 
1,250 
2.600 
3,750 
5,000 
0.250 
7,500 
8.750 
10,  COO 
11.250 
12,500 
12,760 
13,000 
13,250 
13,500 
13,750 
14,000 
14,  -250 
14,500 
14,750 
16,000 
15,500 
16,000 
10,500 
17,000 
17,500 
18,000 
18,500 
10,000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
23,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,500 
26,000 
26,500 
26,900 


Per  aqnare 
Incn. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35.000 
40,000 
45,000 
50,000 
61,000 
52,000 
53,000 
64,000 
55,000 
66,000 
57,000 
68.000 
60.000 
60.000 
62,000 
64,000 
66,000 
68^000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84.000 
80,000 
88,000 
90,000 
92,000 
04,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106.000 
107,600 


Elonjnhtion 
per  inch. 


Inch. 
0. 

.000150 
.000333 
.000467 
.000617 
.000767 
.000960 
.001117 
.001283 
.001450 
.001617 
.001650 
.001683 
. 001733 
. 001783 
.001867 
.001083 
.002133 
.002267 
.002483 
.002983 
.003933 
.006283 
.006750 
.008250 
.000600 
.011167 
.012667 
.014333 
.016250 
.018000 
.019500 
.021333 
.023667 
.026667 
.028200 
.030833 
.033683 
.037167 
.040633 
.045667 
.051250 
.058760 
.0733 
.1017 


Saooeasive 

eloDgation 

per  inch. 


Inch. 
0. 

.000150 
.000183 
.000134 
.000150 
.000160 
.000183 
.  000167 
.000166 
.000167 
.000167 
.000033 
.000033 
.000060 
.000050 
.000084 
.000116 
.000150 
.000134 
.000216 
.000500 
.000050 
.001360 
.001467 
.001600 
.001350 
.001667 
.001500 
.001666 
.001917 
.001750 
.001500 
.001833 
.002334 
.002000 
.002533 
.002633 
.002850 
.003484 
.003666 
.004834 
.005583 
.007500 
. 014550 
.0284 


Permanent 

aet 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.  000017 
.000017 
.000017 
.000033 


.000100 


.000950 


Sacoeaaive 

permanent 

aet 


0. 


Inch. 


.000017 
0. 

0.       . 
0. 

.000016 


.000067 


.000850 


Remarka 


Initial  load. 


Elaatio  limit. 


Tensile  strength. 


General  eummary, 

Tenalle  strength  per  aqoare  inch  of  original  aeotion poonda..    107,600 

Elastic  limit  per  aqnare  inch  of  original  aection do...      54,000 

Elongation  per  inoD  after  raptare inch..      0.1200 

Elongation  per  inch  undet  atrain  at  elastic  limit do...    .001783 

Rednotion  in  diameter  at  point  of  mptare do...         .084 

Kcdaction  in  area  after  raptnre,  per  centum  of  original  aection 27. 6 

Position  of  mptnre ".85  from  neck 

Character  of  broken  surface granular;  dull  center 

Elongation  of  inch  aeotions ".23*,  ".12,  ".10,  ".09,  ".09,  ".09 


FRICTIONAL  RESISTANCE  EXPERIMENTS, 


TESTS  OF  SPECIMENS  TAKEN  FROM  TUBE  SECTION. 
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I^icgtovTai:Xesi'^^xnce  JPxp. 


tSltce^^m  encf  o/"  raSe  Cg/eincler-. 


H  Ex  !3/ ...  49  2 
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Axes  of  outside  and  middle  specimens  about  2  inches  from  end  of 
foi'icing;  axis  of  inside  specimen  about  three-fourths  of  an  inch  from  end 
of  forging. 

No,  2209. 

Marks,  «?,^^ 

Diameter,  '''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,.V)0 
3,750 
.5,000 
G,250 
7,500 
8,750 
10.000 
10. 2->0 
10,  500 
10.750 
11,000 
11.250 
11.500 
11.750 
12,000 
13,250 
12,5!K) 
12.760 
i:i,000 
i:t,250 
13,500 
13, 750 
14,000 
14.250 
14,500 
14.750 
15,000 
15.500 
16,000 
10,500 
17.000 
17.500 
18,000 
18,500 
19,000 
19,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,270 


Per  square 
inch. 


Pounds. 
1,000 
.5,000 
10,000 
15,000 
20,000 
23, 000 
."d,  OOt) 
3.%  001) 

40,  000 

41.  OlM) 
42, 000 
41.000 
41,000 
45,  (iOO 
40,0uo 
47,000 
48,000 
40.000 
50,000 
51,000 
52. 000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
89,080 


Bloofpition 
per  inch. 


Inch, 

.000067 
.  00U2:t3 
.  OOiMtf? 
.  0()0(i:{:{ 

.U00800 

.000UA7 

.001100 

.001300 

.001300 

. 001367 

.  001433 

.001467 

.  001467 

.001.500 

.001600 

.001700 

.001767 

.001907 

. 002267 

.003507 

.C 04567 

.005833 

.006833 

.  008133 

.  000133 

.  0101.^ 

.011100 

.012333 

.  014133 

.010600 

.018667 

.021167 

.024000 

.  026700 

.030033 

.034000 

.038467 

.044000 

.  050.133 

.0600 

.0767 

.0967 

.1400 


SucceeaiTe 

eloDsatioD 

per  incli. 


0. 


Inch. 

! 000067 
.000166 
.000234 
.000166 
.000167 
.000167 
.000133 
.000200 

000067 
000066 
000034 

000033 
000100 
000100 

,000067 
000200 
000300 

,001300 

,001000 
001266 

,001000 
001300 
001000 
001000 
000967 

,001233 

,001800 

,002467 
002067 

,002500 
002833 

,002700 
003333 

,003967 
004467 
C05533 

,006333 

,009667 
0107 

,0200 
0433 


Permanent 
.  set. 

Snccessive 

permanent 

set. 

Remarks. 
Initial  load. 

Elastic  limit. 

• 

Tensile  strength. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

0. 

••••••  •••••• 

'"'.'60O3OO  " 

".66o300 

• 

1 

General  summary. 

Specific  ipvvity 7.8656 

Hardness 17.17 

Tensile  strength  per  square  inch  of  original  section pounds..      89,080 

£lastic  limit  per  sanare  inch  of  original  section do. . .      49, 000 

Slongation  per  incn  after  mptare inch . .      0. 2333 

Elongation  per  inch  under  strain  at  elastic  limit do . . .    .  001 767 

Bednctionin  diameter  at  point  of  rupture do...         .  154 

Bednction  in  area  after  rupture,  per  centum  of  original  section 47. 2 

Position  of  rupture i".3  ftx>m  neck 

Character  of  broken  surface silky;  traces  of  granulation 

SloDgation  of  inch  sections ''.12,  ".37*,  ".21 
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No.  2210. 

Marks,  «|,^o*' 

Diameter,  ".565. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 
Total.     '"i^X 


Pounds. 
250 
1,250 
2.500 
3.750 
6.000 
6.250 
7,500 
8,750 
10,000 
10.250 
10,500 
10,750 
11.000 
11,250 
11,500 
11,750 
12.000 
12,250 
12,500 
12,750 
13,000 
13,250 
13.500 
13,750 
14,000 
14,250 
14,500 
14,750 
15, 000 
15.500 
16,000 
16. 5U0 
17,000 
17.500 
18.  OOU 
18,500 
19,000 
10, 500 
20,000 
20,500 
21,000 
21,500 
21,960 


Per  Mnare 
inci 


Elongation 
per  Inch. 


Pounds. 
1,000 
5.000 
10,000 
15,000 
20,(>00 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46.000 
47,000 
48,000 
40,000 
60,000 
61.000 
62,000 
5;},  000 
54,000 
55,000 
56,000 
67,000 
58,000 
50,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
87,840 


Inch. 
0. 

.000167 
.000367 
.000500 
.000667 
.000633 
.001000 
.001176 
.001338 
.001376 
.001400 
.  001400 
.001467 
.001500 
.001533 
.001567 
.001600 
.001700 
.  002033 
.002500 
.  003733 
.004833 
.006000 
. 007067 
.008333 
.009333 
.010400 
.011400 
.  012700 

.oiltos 

.017000 

.010667 

.022000 

.  024833 

.028000 

.031333 

.035333 

.040000 

.046667 

.053333 

.064667 

.0867 

.1367 


Saecessive 

elongation 

per  inch. 


Inch. 
0. 

.000167 
.000200 
.000133 
. 000167 
.000166 
.  000167 
.000167 
.000166 
.000034 
.000033 
0. 
.000067 
.000033 
.000033 
.OOC034 
.000033 
.000100 
.000333 
.000467 
.  001233 
.001100 
.001167 
.001067 
.001266 
.  001000 
.001067 
.001000 
.001300 
. 002133 
.002167 
.0026G7 
.002333 
.002833 
.  003167 
.003:»3 
.004000 
.004667 
.006667 
.006666 
.011334 
.022033 
.0500 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Saecessive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initialload. 


.000400 


Elastic  limit 


.000400 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..      87,840 

Elasticlimit  per  sqaare  inch  of  originu  section do...      48,000 

Elongation  per  inch  after  mptnre inch . .      0. 2500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  001600 

Reduction  in  diameter  at  point  of  rupture do. . .         .175 

Reduction  in  area  after  rupture,  per  centum  of  original  section 52.2 

Position  of  rupture    at  middle  of  stem 

Character  of  broken  surface silky;  traces  of  granulation 

Elongation  of  inch  sections ".16,  ".44*,  ".15 


J 


TESTS   OF  IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2211. 

Marks,  ^tTm" 

Diameter,  ^^,561} 

Sectional  area^  .25  square  inch. 


1175 


Applie 

>d  loads. 

Per  square 
incu. 

Pounds. 
1,000 
5,000 
10,000 
15.0<tO 
20.  OOJ 
25,000 
80.000 
35,000 
40,000 
45, 000 
46,000 
47,000* 
48,000 
49.000 
50,000 
51,000 
52, 000 
53,000 
54,000 
S5.000 

.   56,000 
57,000 
58,000 
59,000 
60,000 
62,  000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,  000 
70,  000 
78.000 
«0,000 
82,  000 
84,000 
85,440 

EloDjn&tion 
per  inch. 

Inch. 
0. 

.  0001  :)3 

.000267 
.000467 
.000667 

.oook:)3 

.  001000 
.001133 

.  ooi:iO() 

.0<M4:{3 
.001633 
.00l8t)7 
.  U0303:) 
.004067 

.  oo:)23:) 

.00583:) 
.  007067 
.007833 
.009167 
.  010000 
.011:^3:) 
.012500 
.013600 
.01  800 
.01613:) 
.  018JMJ7 
.021000 

.  02;):):t3 

. 025800 
. 029333 
.  03:{0(.0 
. 037107 
.0)2000 
.0I9:{33 
.  0.>7333 
.0700 

.oa)3 

.1400 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successiye 

permanent 

set. 

Total. 

Remarlrs. 

Pounds. 

250 

1,250    1 

2.500 

3,750 

5,000 

6,250 

7,500 

8,750 

10.000 

11,250 

11,500 

11,750 

-    - 

1 

Inch. 
0. 

.000133 
.000134 
. 000200 
. 000200 
.  OOOlCfl 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

• 

Tensile  strength. 

.000187         0. 
.1100133         0. 
.000167     1     0. 

.imixi   ,   0. 

% 

.  000200 
.  0  0i34 
.  001266 

12,000 

12,250 
12,500 
12,750 
13,000 
13. 2.'i0 
13.500 
13,750 
14,000 
14,250 
14,500 
14,750 

.001034 
.001166 
.  00064.0 

.  ooi2:u 

.000766 
.001334 
.000833 
.00i:{33 
.001167 
.OOIK'O 
.001200 
.  (NJ1333 
.  002834 
.  002033 
.  O023.33 
. 002467 
. 003533 
.  003667 
.004167 
.  00481)3 
.  007333 
.008000 
.012667 
.0233 
.0467 

.003367 

.003367 

.     15,000 

i     15,500 

16,000 
16,500 
17,000 
17.500 
18,000 
18. 500 
19,000 
19,500 
20,IH)0 
20,500 
21,000 
21,360 

General  summary, 

mSSfn*^?*^*^  P*'  square  inch  of  ori)?inal  section ^-nds         sm  440 

Blaatic  limit  per  sonare  inch  of  oriBinal  section .  ^^n  i?ii2 

Elongation  per  inch  after  rupture.:..  . r^;,"      i\^^ 

Reduction  in  diameter  at  point  of  rupture  ....  2  ,o? 

pS^lUcS^oV^ISTre '*"""'*'""' ^'^  ii-l 

Character  of  broken  snrface.' ' '." .V.V.V '^:^^'„y^'^' '  a  "\}^  'rom  middle  of  stem 

Elongation  of  inch  sections ........" granular;  dull  spot  at  circumference 

" ** •••••- ".18,  ".36*,  ".16 
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No.  625. 

Marks, » l^^S" 

Length,  5".009. 

Diameter,  ''.799. 

Sectional  area,  .50  sqa&re  inch. 


Applied  loads. 


Totel.    I^^L^^r^^ 


Pounds. 
.SOO 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
19, 000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,  000 
22. 500 
23,000 
23.500 
24, 000 
24,500 
25,000 
38,850 


I       inch. 


Pounds. 
],0U0 
5,000 
10, 000 
15,000 
20, 000 
25,  000 
30,000 
35,000 
38,000 
39,000 
40,000 
41,000 
42, 000 
43,  000 
44,000 
45, 000 
46. 000 
47. 000 
48,  OUO 
49,000 
50,000 
77, 700 


Comprea- 

aioa  per 

inch. 


Inch. 
0. 

.000133 
. 000267 
. 000433 
. 000600 
.  000767 
.  000933 
.001067 
. 001200 
.001207 
.001300 
.  001333 
. 001307 
.  OOUOO 
.  00U:t3 
.  O0U()7 
. 001500 
.OOKiOO 
. 00250U 
.  008433 
.  009000 


Siicceftflive 

compreB- 

siou  per 

inch. 


Inch. 
0. 
.000133 
.000134 
.000166 
.000167 
.000107 
.000166 
. 000134 
.000133 
. 0OUO07 
. 000033 
.  000033 
.  O00U34 
.  000033 
. 000033 
.  01)0034 
.  Ul)00:)3 
.  000100 
.  000900 
.  005033 
."000567 


Permanent 
sot. 


Succcftsivo 
I  permanent 
8er. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


000033 


.000033 


.000033 


.000067 


0. 


.000034 


I 


. 006967    ,      .  006900 


Remarkg. 


Initial  load. 


Elastic  limit. 


Ultimate  strenftli. 


^ 


il 


General  summary. 

Elaatic  limit  per  square  inch  of  original  section poamU. .        46, 000 

Compression  per  inch  under  stress  at  ela.stio  limit ini'.li..    0.001500 

Ultimate  strength  per  sqnare  inch  of  original  section poand.s. .     ■   77,  TOO 

Manner  of  failare triple  fiesare 
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No.  626. 
Marks,  sTCei 

Length,  5''.011. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 


Total. 


Foundt. 
500 
2.500 
5,000 
7,500 
10,000 
12.500 
15.000 
17,500 
20,000 
20.500 
21,000 
21,500 
22.000 
22,500 
23.000 
23.500 
24,0U0 
24.500 
2.^000 
25,500 
26.000 
41,300 


Per  fiqiUfiro 
iucn. 


Pounds. 
I.OOO 
5.000 
10,000 
15.000 
20.000 
25.000 
30.000 
35.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45. 0(K) 
4A.000 
47,000 
48.000 
40,000 
.')0,000 
51,  000 
52,000 
82, 600 


Coinpres- 

Hion  per 

inch. 


Inch. 
0. 

.000133 
.000267 
.000400 
.000600 
.  000767 
.000967 
.  001167 
.001333 
.001400 
,001467 
.001500 
.0016UO 
.001600 
.001700 
.001767 
.001867 
.002067 
. 002300 
.  00.3.500 
.004767 


Successive 

cuinprcn* 

aion  per 

inch. 


Inch. 

0. 

.000133 
.000134 
.000133 
.  000200 
.  000137 
.000200 
.000200 
.000166 
.000«HJ7 
.000067 
.000033 
.000100 

0. 
.000100 
.000067 
.000100 
:  000200 
.  000433 
.  001000 
.  0012b'7 


Pormanent 
Ret. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000067 
.  000133 
.000233 


.000333 


Saccessive 

permanent 

set. 


Inch. 


0. 


.000067 
.000066 
.000100 


.  000100 


000933 


.000600 


Remarks. 


Initial  load. 


Elastic  limit. 


Ultimato  strength. 


General  summary. 

Elastie  limit  per  square  inch  of  orif^inal  section pouniLs . .      47. 000 

CTiimpression  per  inch  under  stresR  at  elastic  limit incli..  0.001767 

UUiniato  strength  per  square  inch  of  orif^inal  section poundx..       82.0(0 

Manner  of  failure triple  flexure 


1178        TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  627. 

Marks,  »'J^c«^ 

Length,  3".387. 

Diameter,  ".799. 

Sectional  area,  .50  square  inch. 


Applied  loads. 


ToUl. 


Pounds. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24.000 
34.500 
25,000 
25,500 
26,000 
26.500 
27.000 
53,000 


Per  sqnaro 
incli. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45.000 
46,000 
47.000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
106,000 


Compres- 
sion per 
incn. 


Inch. 
0. 

.000100 
.000250 
.000350 
.000500 
.000650 
.000750 
.000900 
.001000 
.000900 
.001000 
.001050 
.001100 
.001100 
.001050 
.001000 
.001000 
. 001400 
.003300 
.004650 
.005850 
.006750 
.007500 


SnccessiTe 
compres- 
sion per 
incu. 


Inch. 

0. 

.000100 
.000150 
.000100 
.000150 
.000150 
.000100 
.000150 
.000100 

-.000100 

. 000100 

.000050 

.000050 

0. 

-.000050 

—.000050 

0. 

.000400 
.001900 
. 001350 
.  001200 
.000900 
.000750 


Permanent!  So<««wive 
set        '  permanent 
set. 


Inrh. 

0. 

0. 

0. 

0. 

0. 

-.000050 
-.OOOOjO 
-.000050 
-.000100 


-.000200 


.001700 


Inch. 


Remarks. 


0. 


Initial  load. 


-.000050    I 

0. 

0. 
-.000050 


-.000100 


.001900 


Elastic  limit 


Test  disoontinned. 


General  summary. 

Elastic  limit  per  sqnare  inch  of  original  section poandfl . .       48, 000 

Compression  per  inch  under  stress  at  elastic  limit inch..    0.001000 

Manner  of  failare triple  flexure 

Lnnethof  specimen  after  the  test 2".  94 

Middle  deflection ",14 


\ 


I 

4 


T 


,1, 

A 


;8<f 


rir T( 1 

I     I 


f-"^"l 


X_-._S.--lf^_ 
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No.  679. 

Marks,  £x  x  (f  B) 

Length,  4f'.6o5. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 


Per  MiiAre 
inon. 


Poundt. 
1,000 
5,000 
10.000 
15,000 
20,000 
?^.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50.000 
51,000 
5'J,000 
53,000 
54,000 
55,000 
01,400 


P<nmda. 
500 
2,500 
5,000 
7,500 
10,000 
12.500 
15,000 
17,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
21,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
45,700 


Compres- 
sion per 
incn. 


Inch, 
0. 

.000100 
.000233 
.000433 
.000600 
.000767 
.000033 
.001100 
.001333 
.001833 
.001967 
.002400 
.003067 
.003667 
.004667 
.005333 
.006167 
.007267 
.008167 
.0000<J7 
.009867 
.010867 
.011500 
.012383 


Saccensive 
compres- 
sion per 
incn. 


0. 
.000100 
.000133 
.000200 
.000167 
.000167 
.000166 
.000167 
.000233 
.000500 
.  0iH)131 
.000433 
.000667 
.0006U0 
.001000 
.000666 

.  ooii:u 

.000800 
.000900 
.000900 
.000800 
. 001000 
.0006.13 
.000833 


Pemianont 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 


Snccessive 

permanent 

set 


Remarks. 


Inch. 


0. 


.00003^ 


Initial  load. 


Elastic  limit. 


Ultimate  strengtli. 


General  summary. 

• 

Elaaticllmit  per  sqaare  inoh  of  original  section pounds..       40,000 

Compreaaion  per  inch  under  stress  at  elastic  limit incli..    0.0013.33 

Ultimate  strength  per  square  Inch  of  original  section p. .pounds..        01,400 

Manner  of  failure triple  flexure 


1180        TESTS   OF   IRON,    STEKL,    AND   OTHER   MATERIALS. 

No.  680. 

8B 

Marks,  ex  t  (F  k) 

R 

Length,  4''.004. 

Diameter,  ".798. 

Sectional  area,  ,50  square  iucli. 


1 

Applied  loads. 

Compres- 
sion por 
incn. 

Snccessive 
compres- 
sion per 
incn. 

Pormanent 
set. 

Saccessive 

permanent 

set. 

Remftrks. 

Total. 

Poiinda. 

500 

2,500 

5,000 

7.600 

10, 000 

12,500 

'  15,000 

17,500 

18,000 

18, 500 

19.000 

19,500 

20.000 

20,  500 

21, 000 

21.500 

22,  000 

22,600 

23,000 

23,500 

Per  square 
inch. 

Founds. 
1,000 
.^OOO 
10.  000 
l.\000 
20,000 
25, 000 
30,000 
35,000 
36, 000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 

Inch. 
0. 
.  000133 
.  000300 
.000107 

Inch, 
0. 

. 000133 
.000167 
.000167 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Ultimate  strength. 

. 000633     :        OOOlfiB 

. 000800 
. 000967 
.001133 
.001167 
. 001200 
.  001267 
.  0013:)3 
.001307 
.001600 
.001733 
.002633 
.003,333 
.004167 
. 004967 
. 005067 
.006933 
.  0078J3 
. 008667 
.009533 
.010333 
.011233 
.012000 
.0X2900 

.t'00167 
.000167 
.000166 
.  004)034 
. 000033 
. 000067 
.000060 
. 000034 
.01)0233 
.000133 
. 000900 
.000700 
.  000834 
. 000800 
.001000 
. 0U0966 
.000900 
.0O0S.34 
.  00086ft 
.000800 
.000900 
.000767 
. 000900 

■  •*«••   ••a^aa 

24,000    ;        48;  000 
24,  500     1         49.  000 

25,000 
25,500 
26,000 
20. 500 
27, 000 
27,500 
45,500 

50,000 
51,000 
52,000 
53,000 
54.000 
56,000 
91,000 

••••■^••■••" 

General  summary, 

Elastiolimitper  square  inch  of  original  section pounds  .        40.000 

Compression  per  inch  ander  stress  at  elastic  limit inch . .    0. 001367 

Ultimate  strength  per  square  inch  of  original  section pounds..       91,000 

Manner  of  failure '. triple  flexure 


TESTS   OP  IRON,    STEEL,    AND  OTHER  MATERIALS.  1181 

No.  681. 
Marks,  ex  t  (F  R) 

Length,  4" .005. 
Diameter,  ".798. 
.  Sectional  area,  .50  square  inch. 


Applied  loads. 


Total. 


Poufids. 
2.00 
2.500 
S.000 
7,500 
10,000 
12,500 
16,000 
17,500 
18,000 
18,500 
10.000 
19,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22.500 
23,000 
23,500 
24.000 
24,500 
25,000 
25,500 
26.000 
26,500 
27,000 
27,500 
44,700 


Per  square 


squa 
ncn. 


inc 


POUTUU. 

1,000 
5,000 
10,000 
15, 0(10 
20,000 
25,000 
30.000 
35.000 
86,000 
37.000 
38,000 
30,000 
40.000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
63,000 
54,000 
55,000 
89,400 


Comprea- 

aion  per 

incn. 


Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000033 
.001100 
.001133 
.001200 
.001233 
.001333 
.001567 
.002100 
.002.'»33 
.003233 
.004000 
.004833 
.005667 
.006667 
.007667 
.008667 
.000367 
.  010200 
.011167 
.012000 
.012833 
.  013767 


Saccesaivo 

comprea- 

aion  per 

incn. 


Inch. 
0. 

.000100 
.000167 
.000160 
.000167 
.  0U0167 
.000 160 
.000167 
.  0000:t3 

.  ooo«)c; 

.  000033 
.000100 
.000234 
.000533 
.000433 
.  000700 
.000767 
.000833 
.000834 
.001000 
.001000 
.001000 
.000700 
.000833 
.000967 
.000833 
.000833 
.000934 


Permanent 
set 


Saccoaaive 

permanent 

aet 


Remarka. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


.000033 


0. 


Inch, 


.000033 


Initial  load. 


ElasUc  limit 


Ultimate  streng^th. 


General  snmmary. 

Elastic  limit  per  square  inch  of  on ji^al  section poundn..       3»,000 

Compreasion  per  inch  under  stress  at  elastic  limit ioch..    0.0OlL'3:j 

Ultimate  strength  per  square  inch  of  original  section pounds  89  400 

Manner  of  faUure triple  fleiure 
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TESTS    OF   IRON,    STEEL,    AND   OTHER   MATERIALS.         1185 

FRICTIOHAL   RESISTANCE   OF  STEEL  HOOPS   SHRUNK  ON  STEEL 

TUBES. 

The  hoops  and  tabes  were  received  at  the  Watertowu  Arsenal  in 
their  assembled  state,  having  been  prepared  and  shrank  together  at 
West  Point  foundry  ander  the  supervision  of  Lieut.  K.  Birnie,  jr.,  Ord- 
nance Department,  U.  S.  A. 

The  estimated  temperature  of  the  3  inch  hoop  when  taken  from  the 
furnace  to  assemble  was  470^  Fahr. ;  that  oi'  the  4inch  hoop  515°  Fahr. 

At  Watertown  Arsenal  the  accessible  diameters  were  measured  be- 
fore unhooping  and  again  after  unhooping,  the  several  diameters  mak- 
ing equal  angles  with  each  other.  The  unhooping  was  done  by  forcing 
the  hoops  from  the  tubes  in  the  direction  of  their  axes. 

One  end  of  a  tube  rested  against  a  buttress  in  front  of  the  flat  plat- 
form of  the  testing-machine,  a  cast-iron  ring  being  used  between  the 
opposite  platform  and  the  hoop. 

In  the  details  of  the  tests  are  shown  the  apparent  movement  of  the 
hoops  on  the  tubes  during  the  progress  of  the  loading  up  to  the  max- 
imum resistance,  and  afterwards  the  diminishing  loads  on  the  hoops  at 
intervals  until  they  were  wholly  removed  from  the  tubes. 

Intervals  of  rest  of  longer  or  shorter  duration  were  allowed,  and  the 
effect  on  the  frictional  resistance  observed. 

The  hoops  did  not  slip  over  the  tubes  with  a  smooth  continuous  move- 
ment, but  with  a  series  of  sudden  slips  and  throbs,  during  which  there 
were  fluctuations  of  the  loads. 

Water  was  sprinkled  upon  the  assembled  parts  while  they  were  hot, 
which  is  thought  to  account  for  its  presence  on  the  frictional  surfaces 
after  unhooping. 

Difference  io  Bbrinkafi^e  diameterK  before  and  after  anhooping : 

3  inch  hoop  and  tabe inch..  0.016434 

4-incb  hoop  and tnbe do...  0.010350 

MaximniD  frictional  reaiatance  found  : 

3-inch  hoop  and  tube pounda..    265,800 

i-incb  hoop  and  tube do 404,100 


EXTEBIOB  DIAMETERS  OF  Z"  HOOP. 


BEFORE  UNHOOPINa 


I  In  inches.] 

Distance 
firomtop. 

1 

Diameters. 

Means. 

20.0164 
20.  0162 
2C.  0158 

3 

4 

0.5 
1.6 
2.5 

20.  0166 
20. 0164 
20.0169 

20.0156 
20,0153 
20,  OUG 

20. 0158 
20. 0152 
20.  0147 

20.016076 
20.  015775 

20.  015250 

1 

1 

Mean 


.20".0157 


AFTER  UNHOOPrNU. 


0.6 
1.5 
2.5 


20.0042 
20.0041 
20. 0036 


20. 0043 

20.0041 

20. 0042 

20.0038 

20. 0038 

20. 0038 

20. 0034 

20. 0033 

20. 0033 

20.  0042OO 
20. 003875 
20.  003400 


Mean 20^.003825. 


Restoration 0".011875 
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EXTERIOR  DIAMETERS  OF  TV  BE  WITH  A"  HOOP. 

AFTER  UKHOOPING. 

[In  inches.] 


Distance 
from  top. 

Diameters. 

Moans. 

1 

9 

3 

4 

0.6 
2.0 
3.5 

15. 7617 
15.7623 
15. 7628 

15.7620 
15. 76»4 
15. 7633 

15.7620 
15.7626 
15.7631 

15.7620 
15.7624 
15. 7628 

15.761925 
15.762400 
15.  763000 

^    4 


Mean 15".76244a 

FRICTIONAL  RESISTANCE  BETWEEN  TUBE  AND  'i"  HOOP. 

DETAILS. 


Applied  , 
loads. 

Total 
move- 
ment. 

Time. 
SeeoAdt. 

Poundt. 
50,000 
89,000 
100,000 
150,000 
200.000 
220,000 
240,  000 
245,000 
250,000 
200,000 
265, 800 

Ifiehet, 

0. 

0. 

.0006 
.0014 
.0024 
.0025 
.0035 
.0038 
.0030 
.0030 

.0504 

132,000 
130,400 

'"."ii38 

Bemarka. 


Initial  load. 

Micrometer  measurements  were  taken  between  the  hoop  and 
face  of  platform  of  testinff  machine.  Ileoce  the  apparent 
movement  of  the  hoop  on  uie  tube  includes  the  compression 
of  the  oast-iron  platiorm. 


Maximum  frictlonal  resistance.    Sudden  slip  of  hoop  on  tube. 
After  the  slip. 
Continues  the  movement. 


[Micrometer  measurements  now  taken  from  platform  to  platform.] 


128,000 
137, 000 
140,000 
143,000 
116,  OOO 
127.000 
125,000 
136,500 
140,000 
122,000 
128,000 

.1138 
.1140 
.1140 

Reste<1 10  minutes. 

Maximum  resistance  after  the  rest    Sudden  slip  load  and 
reading  now. 

Bested  about  3  minutes. 

Sudden  slip. 
After  slip. 
MoTement  continues. 

• 

.1220 
.1257 
.1260 
.1276 

.1338 
.2650 

The  hoop  kept  in  motion,  the  resistance  varying  from  128,000  to  138,000 
pounds,  with  unsteady  movement  as  before.  A  final  sudden  slip  of  the 
hoop  reduced  the  load  to  113,000  pounds,  the  total  movement  being 
".4970,  when  the  test  was  discontinued. 

Contact  surfaces  in  sight  were  slightly  rusty,  which  it  is  thought  took 
place  after  the  surfaces  were  exposed  to  the  air. 

After  a  rest  under  zero  load  of  25  hours  45  minutes  the  loading  was 
renewed. 
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FBICTIONAL  RESISTANCE  JiETU'EEN  TUBE  AND  3"  J?OOP— Continued. 

DSTAILS-CoDtinued. 


Applied 
'loadA. 

Total 
movo- 
ment. 

Time. 

Remarks. 

POtttMU. 

Jnehes, 

Seeondt. 

113,000 

.4970 

145.409 
104,200 

Maxim  am  resistance  after  abore  iMt. 
After  sadden  alin. 

'".5074* 

142,800 

.62 

133,000 

.53 

■'■--"■ 

138,000 

.54 

34 

129,000 

.55 

19 

141,000 

.56 

19 

136,000 

.575 

28 

137, 000  j 

.588   ) 
.50     5 

24 

137,000 

.60 

•  22 

137,000 

.612 

22 

j       135, 000 1 

.625 
.0375 

10 
23 

1 

130,500 

.04 

130,800 

.65 

""*2i""* 

134,000 

.662 

18 

136.500 

.675 

20 

12»,800 

.684 

15 

136,800 

.608 

19 

122,000 

.7045 

10 

■ 

136.400 

.7165 

18 

137,000 

.725 

13 

135,500 

.7375 

15 

128,000 

.746 

12 

128,900 

.7545 

12 

130,000 

.764 

13 

128,200 

.776 

11 

133,500 

.786 

18 

128,000 

.794 

11 

128,000 

.801 

14 

128,800 

.814 

11 

128,000 

-.8225 

13 

128,400 

.832 

13 

128,100 

.812 

11 

135,000 

.850 

18 

129,000 

.866 

13 

128,000 

.875 

13 

128,500 

.886 

14 

128,200 

.896 

13 

127,000 

.905 

13 

129.000 

.916 

14 

135. 200 

.931 

10 

128.000 

.941 

15 

127,000 

.951 

13 

128.200 

.961 

13 

127,100 

.972 

14 

127, 100 

.983 

15 

127,400 

.904 

13 

127,200 

1.00 

19 

98,000 
125,000 

117.000 
115,000 

l.OO 

Rested  16  mInniML                                                                              1 

Maximal] 

n  reaifltanee  after  abure  xatt 

1.10 

Number 
of  throbs 

1.20 

'"'48  "" 

113,000 

1.30 

52 

between 

109,000 

1.40 

51 

readings. 

105,000 

1.50 

52 

C9 

^ 

101.500 

1.60 

54 

97.600 

1.70 

47 

11 

91,000 

1.80 

48 

12 

84,000 

1.90 

50 

1? 

75.000 

2.00 

47 

14 

68.000 

2.10 

48 

K 

63,800 

2.20 

4t 

16 

57,000 

2.30 

44 

16 

a 

52,500 

2.40 

42 

17 

47,600 

2.50 

42 

22 

42,000 

2.60 

41 

39.900 

2.70 

34 

37.400 

2.80 

73 

31.000 

2.00 

73 

. e                                

Frictional  surface  of  the  tube  well  polished,  but  retains  marks  of 
the  turning  tool. 

Corresponding  surface  of  the  hoop  shows  no  material  change  in  its 
appearance  resulting  from  the  test. 
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FBICTIONAL  RESISTANCE  BETWEEN  TUBE  AND  A"  HOOP. 

DETAILS. 


Applied 
loads. 


Poundt. 
50,000 
100,000 
150,000 
200.000 
220, 000 
240.000 
2G0,  000 
280,000 
300, 000 

a20, 000 

310.000 
350,000 
360,000 
370, 000 
380, 000 
390,000 
100.000 
104. 100 
129, 700 
211,000 
173,  LOO 
L87, 800 
193,  800 
202, 000 
101. 700 
192,000 
191, 800 
196.200 
192,000 
193, 800 
195,500 
82, 000 
80,000 
86,000 
87,200 
88, 200 
85,500 
88.  100 
88,000 
87.800 
80. 100 
87, 800 
00, 400 
89. 200 
89,700 
90,300 
88,800 
90.600 
90,200 
00,900 
91,  200 
90,400 
91, 400 
00,600 
01,600 
89,800 
S4,  000 
88,000 
84,000 
00, 400 
83,000 
88, 000 
89,000 
80,000 
87,000 
80,000 
88,000 
88,500 
88,000 
88,900 
88,000 
80,000 
80,000 
78. 000 
79,000 


183,000 


Total 
move- 
ment. 


Inehe$. 

0. 

.0024 
.0048 
.0068 
.0079 
.0089 
.0096 
.0102 
.0109 
.0118 
.0127 
.0132 
.0138 
.0143 
.0146 
.0149 
.0154 


.0848 
.0930 
.2581 


.39 
.40 
.41 
.42 
.43 
.44 
.45 
.46 
.47 
.48 
.49 
.50 
.51 
.52 
.53 
.54 
.55 

.m 
.r.7 

..')8 

.r.9 

.60 
.61 
.62 
.63 
.61 
.65 
.66 
.67 
.68 
.69 
.70 
.71 
.72 
.73 
.74 
.75 
.76 
.77 
.78 
.79 
.80 
.81 
.82 
.83 
.84 
.85 
.86 
.87 
.88 
.89 
.90 
.91 
.92 
.93 


Time. 


Seamdt. 


65 
27 
32 
81 
24 
23 
25 
7 


0 
9 
9 
9 

0 
8 

10 
0 

10 


9 

8 
9 

10 

10 

10 
8 
9 

10 
9 
9 
9 
8 

10 
8 
9 
8 

10 

11 
8 

11 
8 
9 

11 
6 

13 
6 

12 
9 
5 

15 
6 

11 


Remarks. 


luiliftl  load. 

Micrometer  readings  taken  from  platform  to  platform  of  testing- 
machine. 


Maximum  fricUonal  resistance.    Sadden  slip. 
Load  and  reading  after  slip. 
Continnos  the  motion. 
Rested  10  minutes. 

Maximum  resista&oe  after  above  rest.    Motion  canaed  without 
sadden  slip 


Sodden  slip 

Da 
Do. 
Da 
Da 
Do. 
Do. 
Do. 
Da 


Da 
Da 
Da 


n 
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FRICTWNAL  RESISTANCE  BETWEEN  TUBE  AND  A"  Jff OOP- Continued. 

BETAILS—Continued. 


.  Applied 
loada. 

Pounda. 

ToUl 
more- 
ment. 

Time. 

Remarks. 

Ineh€9. 

.94 

.95 

.90 

.08 
1.00 

Seconds. 

11 

5 

14 

19 

Sadden  slip. 

Test  disoontinaed.    Time,  12.11  p.  m. 

176.000 
189.800 
182,900 
173, 900 

Friction  surfaces  slightly  rusty,  occurring  after  exposure  to  the  air* 
A  few  drops  of  water  observed  at  the  joint  of  the  hoop  and  tube  after 
the  discontinuance  of  the  test. 

Test  resumed  after  a  rest  of  26  hours  35  minutes  under  zero  load. 


Applied 
loads.  * 


Poundt. 
100.000 
182,000 
190,000 
198.800 
145, 000 
221,000 
171.000 
182,000 
186, 000 
2!O3,00O 
178,000 
208.000 
188,000 
183,000 
180.000 
182.000 
170.000 
103,000 
175.000 
185.  UOO 
17A,0CO 
179. 000 ' 
182,000 
174.800 
178,000 
17'i,  000 
172. 800 
170,000 
172,000 
174,800 
166,000 
171,000 
173.  800 
169.800 
173,000 
1G4. 000 
174,000 
165.000 
166,000 
174,000 
163.000 
168.500 
170, 000 
168,000 
162,000 
163,500 
163,000 
164,500 
158,000 
161,000 
163,000 
161,000 
161.500 
159,500 
161.000 
158,000 
156,800 


ToUl 
move* 
ment. 

Time. 

Inehet. 
1.00 

Bccenda. 

1.0060 

1.0085 

1.0234 

1. 0817 

1.10 
1.1375 





1.145 

1.17 

1.1865 

1.19 

1.205 

1.  218 

1. 220 

1.238 

1.24 

1.255 

1.267 

1.27 

1. 2816 

1.293 

1.307 

1.31 

1.319 

1.332 

1.344 

1.357 

1.36 

1.369 

1.3H2 

1.393 

1.407 

1.41 

1.425 

1.433 

1.444 

1. 4605 

1.47 

1.401 

1.477 

1.403 

1.503 

1.  5135 

1.  525 

1.6375 

1.54 

1.549 

1.561 

1.572 

1.586 

1.6055 

1.6080 

1.619 

1  6315 


49 
84 
34 
25 
13 
26 
18 
19 
18 
14 
24 
13 
11 
21 
20 
13 

7 

18 
19 
18 
11 

7 
20 
17 
19 
11 
13 
18 
12 
24 
18 

a 

23 
23 
15 
14 
13 
20 
9 
7 

14 
16 
16 
15 
16 
17 
13 


Bemarks. 


Sadden  slip. 

Load  and  reading  after  slip. 

If  aximnm  resistance  after  resting.    Sodden  slip. 

Continnes  the  moYemeDt. 
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FRICTIONAL  RESISTANCE  BETWEEN  TUBE  AND  \"  i/OOP-Continiied. 

DKTAILS— Continuod. 


Applied 
loads. 

Total 
move- 
mont. 

Time. 

Bemarks. 

roxmd». 

Inehii. 

Second*, 

161,500 

1.649 

22 

160,500 

1.6646 

20 

148,  OOO 

1.073 

10 

150. 500 

1.689 

21 

158,  500 

1.7045 

19 

. 

140,000 

1.7116 

n 

143,  OOO 

1. 7180 

7 

141.  000 

1.728 

10 

148, 000 

1.730 

0 

153.000 

1.747 

23 

144,000 

1.753 

18 

151,  000 

1.762 

22 

140, 500 

1.77 

23 

150,  50O 

1.785 

34 

130.  OOO 

1.79 

17 

149,  000 

1.799 

23 

\ 

148,000 

1.808 

20 

143,000 

1.8145 

18 

148.000 

1.823 

23 

148,000    1 

1.832 

21 

154,000 

1.846 

33 

m 

139,000 

1.8515 

17 

145,000 

1.86 

20 

144. 000 

1.868 

20 

142, 000 

L875 

19 

143.  000 

1.883 

20 

152,000 

1.8975 

30 

134.000 

1.9020 

17 

143,500 

1.91 

20 

153,  OOO 

1.925 

20 

123,000 

1.098 

116,000 
1'39,  500 
145,000 
128,000 

Rmted  15  minaiea. 

Sttddon  alip. 

Kaxlmiim  resiatanco  after  15  minutes'  rest 

'ii2 

123,000 

2.22 

.....J.... 

Nnmber 

of  throbs 

between 

114,000 

2.30 

46 

readings. 

12 

110,000 

2.42 

30 

14 

105,000 

2.50 

44 

15 

09.400 

2.62 

50 

15 

93,800 

2.72 

49 

16 

88,030 

2.82 

45 

17  • 

83.500 

2.02 

45 

18 

78,500 

3.02 

44 

18 

74,300 

3.12 

48 

10     . 

60,200 

3.22 

46 

18 

64,600 

3.42 

87 

34 

59,000 

3.52 

46 

14 

54,500 

3.63 

44 

13 

51,600 

3.72 

43 

15 

51,800 

3.82 

42 

11 

46,000 

3.92 

58 

12 

After  a  moveinent  of  the  hoop  of  1".10  there  was  a  succession  of  sud- 
den slips,  continuing  through  the  remainder  of  the  test. 

Frictional  surface  of  the  tube  well  polished  in  a  higher  degrco  than 
the  surface  of  the  tube  with  the  3"  hoop.  The  remaining  tool-marks 
also  were  deeper. 

No  material  change  produced  on  the  corresponding  surface  of  the  hoop. 

REMNANT  OF  WHITWORTH  STEEL  JACKET  CYLINDER. 

Specimens  taken  from  a  section  of  the  jacket  which  was  shrunk  upon 
a  wrought-iron  tube,  and  removed  from  shrinkage  by  the  application 
of  high  furnace  heat. 

[See  report  of  Chief  of  Ordnance,  U.  S.  Army,  1833,  Appoaiix  .11  for  deUiU  of  shriokanro.  { 
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No.  1171.    • 
Marks,  HEX. 
Diameter,  ".564. 
Sectional  area,  .25  square  incli. 


Applied  loada. 

iMia; 
dcn. 


Total. 


Per  sqaaro 
incl 


Pounds. 

250 

1,250 

2,500 

:i,750 


6, 

r» 
'. 

8. 
10, 

11, 
11. 
11. 
12, 

12. 
12, 
12, 
13. 
13. 
13. 
13, 

H, 
14, 
14, 
14, 
15, 
15, 
16. 

IP. 
17, 
17, 
IB, 

18. 

19, 

19, 
20, 

20, 
21, 
21. 
22, 
22, 
23. 
23, 
24. 
24, 


2.-.. 


000 
250 
500 
750 
000 
250 
50O 
750 
000 
250 
500 
750 
000 
250 
500 
750 
000 
250 
500 
750 
OOO 
500 
000 
oOO 
000 
500 
000 
500 
000 
5U0 
000 
500 
000 
500 
000 
500 
000 
500 

uoo 

500 
000 
500 
900 


Pounds. 
1. 000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
46,000 
48,000 
47,000 
48,000 
49,000 
60,000 
51, 000 
62.000 
53,000 
64,000 
55,000 
50,000 
57.000 
68,000 
69,000 
60.000 
62.  000 
61,000 
66.000 
68,000 
70.000 
72,000 
74, 000 

.  76,000 

78,000 

80,000 

82,000 

84,  000 

86,000 

88,000 

90.000 

02,000 

94.000 

96,000 

98,000 

100,000 

102,000 

103, 900 


Elongation 
per  mcb. 


Inch. 
}. 

.000067 
.000233 
.000400 
.000507 
.000733 
.000900 
.001067 
.001233 
.001400 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.002433 
.004833 
.006007 
.006507 
.007100 
. 008133 
.000733 
.011233 
.012667 
.014367 
.015967 
.017700 
.019433 
.021433 
.023600 
.025733 
.028667 
.030300 
.  034000 
.  037433 
.  040767 
.045167 
.051333 
.058000 
.066667 
.0867 
.1200 


I 


SnocessiTe 

eloDcation 

per  inch. 


Inch. 
). 

.000067 
.000166 
.000167 
.000167 
.00016S 
.000167 
.000167 
.000166 
.000167 
.0 

.000033 
.  (K>0034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000700 
.002400 
.001234 
.000500 
.000633 
.  001033 
.001600 
.001500 
.001434 
.001700 
.001600 
.001733 
.001733 
.002000 
.  0021G7 
.002133 
.002934 
. 002233 
.  003100 
.003433 
.003334 
.004400 
.006166 
.006667 
.008667 
.020033 
.0333 


Permanent 
sot. 


SacceaalTe 

permanent 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Inch. 


0. 


.000033 


004900 


,000033 


.004867 


Remarks. 


Initial  load. 


Xlistlo  limit 


Tensile  strength. 


General  summary. 

Tensile  ntrength  per  square  inch  of  orieinal  section pounds. .        103, 060 

Elastlclimit ])er  square  inch  of  original  section do...  55,000 

Floiisation  per  inch  after  ruptoro inch..      0. 1967 

Elongat  ion  per  inch  nnder  at  rain  at  elastic  limit do. . .        .  001733 

deduction  ifl  diameter  at  point  of  rnpture .• do...        .134 

Kediicrion  in  area  after  mptnre,  per  centnm  of  originsd  section ". 41. 9 

l*i>sit  ion  of  rapture I'^OO  from  neck 

Character  ef  broicen  surface silky 

Elongation  of  inch  sections , 1. ......  ".30*,  ".19,  ".10 
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Ko.  1172. 

Marks,  I  E  X. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Per  square 
inon. 


ElonjBcation 
per  inch. 


Pounds. 

Pounds. 

260 

1,000 

1,250 

5,000 

2,500 

10.000 

3,750 

15.000 

5.000 

20,000 

8,250 

25,000 

7,500 

30,000 

8,750 

35,000 

10,000 

40,000 

11,250 

45,000 

11,500 

40,000 

11,750 

47,000 

12,000 

48,000 

12,250 

49.000 

12,500 

60,000 

12,750 

51,000 

13,000 

52,000    ! 

13,250 

63,000 

13,500 

64,000 

13,750 

65,000 

14,000 

56,000 

14.250 

57,000 

14,600 

68,000 

14, 760 

69.000 

15,000 

60,000 

15.500 

02, 000 

18,000 

64,000 

10.500 

60,000 

17,000 

68,000 

17,500 

70,000 

18.000 

72,000 

18,500 

74,000 

19,000 

70,000 

19,500 

78,000 

20,000 

80.000 

20,500 

82,000 

21,000 

84.000  . 

21,500 

80,000 

22,000 

88,000 

22.500 

90,000 

22,510 

90,040 

Inch. 
0. 

.000133 
.000267 
.090400 
.000567 
.000733 
.000900 
.001033 
.  001167 
.0013C7 
.001400 
.001433 
.001500 
.001767 
.005167 
.008333 
.  009367 
.000700 
.010400 
.011433 
.  012400 
.012833 
.  013767 
.015267 
. 016167 
.  017767 
.020700 
.023000 
.025667 
.028667 
.031333 
.034333 
.038333 
.042700 
.047607 
.055000 
.063167 
.076000 
.0067 
.1333 
.1533 


SacceaaiTe 

donation 

per  inch. 


Ineh. 
0. 

.  000133 
.  00U134 
.000138 
.000167 

.oooies 

.000167 

.000133 

.000134 

.000200 

. 000033 

.000033 

.000067 

.000267 

.003400 

.003166 

.001034 

.000333 

.000700 

.001033 

.000967 

.000433 

.000934 

.001500 

.000900 

.001600 

.002933 

.002300 

.002667 

.003000 

.002666 

.003000 

.004000 

.004367 

.004967 

.007333 

.008167 

.012833 

.0207 

.0366 

.0200 


Permanent 
set. 


I 


IncK 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000033 


003767 


.009367 


.013767 


Sacoessive 

permanent 

set 


Inoh. 


0. 


.000038 


.003734 


.006600 


.004400 


Remarks. 


Initial  load. 


Slastio  limit. 


Tensile  strength. 


General  summary. 

Tensile  stren^h  per  sqnar«  fnch  of  original  section. pounds. .         00, 040 

Elasticlimtt  per  sqoaro  juch  of  original  section do...         48,000 

Elonji^tion  per  inon  after  rapture inch..      0.2400 

Etongatlon  per  inch  nnder  strain  at  elastic  limit do...       .0016 

Uedaction  in  diameter  at  point  of  rupture do...        .154 

Redaction  inareaafterrnpture,per  centum  of  original  section 47.2 

Position  of  rupture 'M  from  middle  of  stem 

Character  of  broken  surface '. silky 

Elongation  of  inch  sections ".14,  ".40*.  ".18 
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No,  1173. 
Marks,  J  E  X. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loftds. 


ToUl. 


Pound». 

250 

1,250 

2,500 

3,750 

5.Q0O 

0.250 

7,500 

8,750 

]0.000 

11.250 

11.500 

11,750 

12,000 

12.250 

12,500 

12,750 

18,000 

]3,2N» 

13.500 

13,750 

14.000 

14,250 

14,500 

14,760 
15,000 
15,500 
19,000 
18,500 
17,000 
17.500 
18,000 

lasoo 

19,000 
19,500 
20.000 
20,500 
21,000 
21.500 
22,000 
22,  £00 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26.000 
20,050 


Per  ftq  nare 
Inco. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.009 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
51.000 
52,000 
63.000 
54.000 
55.000 
56,000 
57,000 

58,000 

60,000 
00,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,009 
74.000 
76,000 
78.000 
80,000 
82,000 
84.000 
86.000 
88,000 
00.000 
02.000 
94,000 
96,000 
98,009 
100,000 
102,009 
104.000 
104,200 


EloBcation 
perlnoh. 


{ 


Inch, 
0. 

.000200 

.000367 

.000500 

.090700 

.000867 

.001033 

.001200 

.001307 

1001500 

.001500 

.001533 

.001600 

.001633 

.001667 

.001700 

.001733 

.001767 

.001800 

.001833 

.001867 

.001933 

.002000 

.002200 

.002533 

.906233 

.007333 

.008733 

.010067 

.  012333 

.013733 

. 015267 

.017067 

.018733 

.020433 

.023500 

.024767 

.027100 

.029700 

.  032467 

.036100 

.030667 

.945500 

.050667 

.056000 

.064009 

.080000 

.1000 

.1267 


SucceMdve 

elongation 

per  inch. 


Inch. 

0. 

.000200 
.000167 
.000133 
.  0901200 
.000167 
.000160 
.000167 
.  000167 
.000133 

0. 

.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000933 
.O00N034 
.000060 
.000067 
.000200 
.000333 
.003700 
.001100 
.  001400 
.001334 
.002266 
.001400 
.001534 
.001800 
.001666 
.001700 
.002067 
.002207 
.002333 
.002600 
.  002767 
.003633 
.003567 
.005833 
.005167 
.005333 
.008000 
.016000 
.0200 
.0207 


Permanent 

Mt. 


Inek. 
0. 

.000033 
.000033 
.000033 
.000033 
.000038 
.000033 
.000033 
.000067 
.000067 


.000109 


.000100 


.004100 


SaeoeMiTe 

permanent 

set. 


Inch. 


0. 


.090033 


0. 
0. 
0. 
0. 
0. 
9. 


.000034 


0. 


9. 


.004000 


Bemarka. 


Initial  load. 


ElaaUc  limit. 


Tensile  strength. 


General  aummary. 

Tensile  strenncth  per  square  inch  of  original  section pounds. .      104, 200 

Slastic  limit  per  sqaare  inch  of  orif^nal  section do...        57,000 

Elongation  per  incQ  after  raptn re inch..      0. 1733 

Llongation  per  inch  nnder  strain  at  elastic  limit do...        .001033 

Redaction  in  diameter  at  point  of  rapture do...        .074 

Kednction  in  area  after  rupture,  per  centum  of  origin^  section 24.6 

Position  of  rupture \  inch  from  middle  of  stem 

Character  of  hroken  surface granular,  radiating  fh>m  a  dull  spot  at  the  circumference 

Elongation  of  inoh  sections .T. «.16,  ".20*,  ".16 
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No.    572. 

Marks,  K  E  X. 

Length,  5".00. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applies 
Total. 

1  loadn. 

Por  square 
inch. 

Pounds. 
1,000 
5,0C0 
10,000 
15,  OOO 
20,  000 
25,000 
30,000 

::3, 000 

Compren- 

Hion  per 

inch. 

Inch. 
0. 

.000150 
.000300 
.000400 
.000550 
.000700 
.000850 
OOIOM) 

Snccesaivo 

ooDipre.H- 

sion  per 

incQ. 

Inch. 

0. 

.000150 
.000150 
.000100 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000200 

0. 
.000050 

0. 
.000050 
.000050 
.000050 

0. 
.000050 

0. 
.000050 
.000J50 
.000100 
.000150 
.000100 
.001000 

I'ermanent 
Bet. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000050 

SacoMsive 

permanent 

set. 

Hemarks. 

pounds. 

500 

2.500 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

.^.OOO 

7,500 
10,  ouo 

12,  r>(»o 

15, 000 

17,  500 

20.  OOO 

40,000    1       .OOlIfiO 

r" 

22,  IM 
-.fi,  000 
25,  .')(.0 

45,000 
.'VO,  000 
51,000 
52,  000 
5.3, 000 
54,000 
55.000 
f>6,  000 
57,  OOO 
58.000 
59,000 
00,000 
61,000 
02,000 
63,000 
64,000 
05,000 
102, 100 

.001300 
.  001500 
.001500 
.  001550 
.001550 
.001000 
.001650 
.  001700 
.001700 
.001750 
.  001750 
.  001800 
.001850 
.001750 
.001000 
.002000 
.003000 

""foboSo"* 

20.  UCO 

L'G,  500 

27,  000 

, 

27,  500 

28.  000 

.000050 

0. 

28,  500 

29,  000 

29.  iiOO 

'    »0,000 
no,  500 

.000060 

0. 

31,000 

31.500 

.. 

32,000 

32,500  ' 
51,060 

.001000 

.000950 

General  summary, 

Rlasticlimit  per  square  inch  of  original  section pounds..        61.000 

Couipression  per  inch  ander  stress  at  elastic  limit inch..    0.001850 

Ultimato  strength  per  square  inch  of  original  section pounds..      102.100 

Manner  of  failure triple  flexure 
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No.  673. 

Marks,  LEX. 

Length,  5".00. 

Diameter,  ''.798. 

Sectioual  area,  .50  square  inch. 


A  Implied  IomU. 

_.  Com  pros* 

;            "        I  sion  per 

Per  Muare  I  incu. 
incii. 


ToUl. 


Sacceulve 

compred* 

siou  per 

iuch. 


Poundi. 
50V) 
2.500 
5.000 
7.500 
lO.UOO 
12,500 
15,000 
17,500 
IM),  000 
22, 500 
25,000 
25,500 
2li.  Ot'O 
26,500 
27,000 
27.500 
28. 000 
*i8.500 
20, 000 
29,500 
30,000 
:t0.500 
31,000 
31.500 

:r2. 000 

32,500 
44,600 


Ponndg. 
1,000 
5,000 
LO.OOO 
15,000 
20,000 
25, 000 
30.  (100 
35, 000 
40,  COO 
45,000 
.'*0,  OUO 
51.000 
52,000 
53, 000 
54.  000 
55. 000 
56.000 
57,000 
5H,000 
59,000 
60.000 
61,000 
62,000 
63.000 
64.000 
65,000 
89.200 


Inch.       I 

0.  I 
.000160  ' 
.000300 
.0lM>450 
.000600 
.000750 
.000900 
.001050  I 
.001200  ! 
.001350  I 
.001500 

.001500  : 

.001550  I 

.001600 

.001650  > 

.001700  I 

.001800 

.001850 

.002000 

.002050 

.001800 

.005350 

.005750 

.006150 

.007100 

.008000 


Inch. 

0. 

.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 

0. 
.000050 
.000050 
.000050 
. 000050 
.000100 
.000050 
.000150 
.000050 
. 000250 
.  003550 
.000400 
.000400 
.000950 
.000900 


FermAneot 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000050 


Sucoesaive 

permanent 

set. 


Inch. 


0. 


.000050 


0. 


.006790 


-.000050 


.004750 


RemarkB. 


Initial  load. 


Elaatio  limit. 


Ultimate  atTengtb. 


General  nummary. 

Klasilc  limit  per  aqaare  IncIi  of  original  section pounds..       57,000 

Compression  per  iuch  under  stress  at  elastic  limit inch..    0.001850 

Ultimate  strength  per  square  inch  of  original  seotion pounds..       88,200 

Manner  of  failure ••...- toiple  flexure 
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No.   572. 

Marks,  K  10  X. 

Lengtb,  5".0(). 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  load  A. 


ToUl. 


Per  sq  uaro 

iDCll. 


Pnundt. 

Ponndg. 

fiOO 

1,000 

2,rm 

5,  OCO 

r>.  000 

10.000 

7,500 

15.000 

10,  000 

20,000 

12,  ."idO 

25,000 

15. 000 

.'tO.OOO 

17,  500 

::5, 000 

20.  COO 

40,000 

22,  r>oo 

45, 000 

1:5.000 

50,000 

25,  51 0 

51,000 

2G.UG0 

52.000 

■JG,  500 

.'»,  000 

27.000 

54,000 

27,  500 

55.000 

28,  000 

50,000 

28,  500 

67,  000 

29.  000 

58. 000 

29,  500 

59,000 

'    30,000 

60,000 

:)0,500 

61,000 

31,  000 

62, 000 

.11.500 

03,000 

32,000 

64.000 

32,  500  * 

6.5,000 

51,060 

102, 100 

Coroprea- 

Hioii  per 

iucii. 


Inch. 
0. 

.000150 
.000300 
.000100 
.000.550 
.000700 
.000850 
.001000 
.001150 
.001300 
.001600 
.001500 
.  001550 
.001,550 
.OOIGOO 
.001650 
.001700 
.001700 
.  001760 
.001750 
.  001800 
.001850 
.001750 
.001000 
.002000 
.003000 


Snccessivo 

RomproH- 

aion  per 

inch. 


Inch. 

0. 

.000150 
.000150 
.000100 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000200 

0. 
.000050 

0. 
.000050 
.000050 
.000050 

0. 
.000050 

0. 
.000050 
.  000050 
.000100 
.  000150 
.000100 
.001000 


Pemmnent 


Iiich. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000050 


.000050 


.000060 


.001000 


Sac€«a8ive 
permanent 

set. 


Inch. 


0. 


.000050 


0. 


0. 


Bemarka. 


Initial  load. 


.000950 


Elaaiic  limit 


Ultimate  strength. 


General  sumnuury. 


Elastic  limit  per  square  inch  of  original  section 

ComprcMion  per  inch  nnder  stress  at  elastic  limit  . . . 
Ultimate  strength  per  square  inch  of  original  section 
Manner  of  failure 


.pounds..  61,000 
....inch..  0.001850 
.pounds..  102,100 
triple  flexure 
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No.  573. 

Marks,  LEX. 

Length,  5".00. 

Diameter,  ".798. 

Sectioual  area,  .50  square  inch. 


^ 


Applied  loads 


Pounds. 
50U 
.2,500 
5.000 
7,500 
10.000 
12,500 
15,000 
17.500 
I'0, 000 
22, 500 
25,000 
25,.'>00 
26,  OUO 
26,500 
27,000 
27. 600 
2H.000 
:!8,500 
29,  UOO 
20,500 
30,000 
30,500 
31,000 
31,500 
32. 000 
32,500 
44,600 


Per  square 
inc 


Ponndt. 
1,000 
5,000 
10,000 
15,  000 
20, 000 
2."»,  000 
30. 000 
35, 000 
40.  (jOO 
4.5,000 
•M),  0(J0 
51,000 
52,000 
53. 000 
51.  000 
55,000 
56,  OUO 
57,000 
58,000 
50.000 
60.000 
61.000 
62,000 
63,000 
64.000 
65,000 
89,200 


Cotnpres- 
sioD  per 


IDCl 


Inch. 
0. 

.000150 
.000300 
.0tJ0450 
.000600 
.000750 
.000900 
.001050 
.001200 
. 001350 
.001500 
.001500 
.001550 
.001600 
.001650 
.001700 
.001800 
.  001850 
.002000 
.002050 
. 001800 
.005350 
.005750 
.006150 
.007100 
.008000 


Saccesaiye 
compres- 
sion per 
inch. 


Inch, 

0. 

.000150 
.000150 
.000150 
.  OOOl.'K) 
.000150 
.000150 
. 000150 
.000150 
.000150 
.000150 

0. 
.000050 
.000050 
.000050 
.000050 
.  OOOIOO 
.000050 
.000150 
.000050 
.000250 
.003550 
.000400 
.000400 
.000950 
.000900 


Permanent 
set 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000050 


Sacoeasive 

permanent 

set. 


Inch. 


0. 


.000050 


0. 


.005750 


-.000050 


.004750 


Remarks. 


Initial  load. 


Elastic  limit. 


Ultimate  strength. 


General  summary. 

Elastic  limit  per  square  inch  of  original  section pounds..        57,000 

Compression  per  inch  under  stress  at  elastic  limit inch..    0.001850 

Ultimate  strength  per  square  inch  of  original  section pounds..       89,200 

Manner  of  failure •....' triple  flexure 
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No.  674, 

Marks,  N  E  X. 

Length,  3".94. 

Diameter,  ".798. 

Sectional  area,  .60  square  inch. 


Applied  loads. 

Compres- 
sion per 
incn. 

Saccessive 
compres- 
sion per 
incn. 

Pennanent 
set. 

Saccessive 

permanent 

set. 

Bemarks. 

ToUl. 

Per  square 
incn. 

Patinds. 

500 

2.500 

6.000 

7,500 

10,000 

12,600 

16,000 

17.600 

20,000 

22,500 

25,000 

25,500 

26,000 

26,500 

27,000 

27.500 

28.000 
28,600 
29,000 
29,500 
30.000 
60,800 

Pounds. 
1,000 
6,000 
10.000 
15,000 
20,000 
23,000 
30,014) 
85,000 
40,000 
45,000 
50,000 
61,000 
52,000 
53.000 
54,000 

55,0005 

56,000 
57.000 
58,000 
59,000 
60,000 
101,600 

Inch. 
0. 

.000150 
.000300 
.000450 
.000600 
.000750 
.000900 
.001050 
.001200 
.001400 
.001600 
.001650 
.001700 
.001750 
.001830 
.002000 
.008000 
.009200 
.009600 
.000930 
.010400 
.010800 

IneK 
0. 

.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000200 
.000200 
.000030 
.000050 
.000050 
.000100 
.000150^ 
.0060005 
.001200 
.000400 
.000350 
.000460 
.000400 

Inch. 
0. 

0. 

■t: 

0. 

0. 

0. 

0. 

.000050 
.000050 
.000100 

Inch. 
0. 

IniUal  load. 
Elastic  limit 

.000050 
0. 
.000050 

.006050 

.006950 

Ultimate  strength. 

.008700 

.002650 

General  summary. 

Elastic  limit  per  sqaare  inch  of  original  section ponnds..       53,000 

Compression  per  inch  under  stress  at  elastic  limit inch..    0.001750 

Ultimate  strength  per  sqnare  inch  of  original  section ..pounds..     tlOl.OOO 

Manner  of  faUuTo ^ triple  flexure 


TESTS   OF   IRON,    STEEL,    AND   OTHEB   MATERIALS.        1199 

No.  676. 

Marks,  P  E  X. 

Length,  3".94. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

1  Compren- 
1    sion  per 
,       incu. 

1 

Tot»il. 

Per  sqoaro 
inch. 

1 

'    PoutuU. 

Pounds. 

,      Inch.       i 

500 

1,000 

l»0.                1 

2,500 

5,000 

1      .000150    < 

5.000 

10,000 

.000300    1 

7,500 

15,000 

.000450 

10.000 

20,000 

.000600    < 

12,600 

25.000 

.  000750 

15,000 

30,000 

.000900 

17.500 

35,000 

.001050    , 

20,000 

40,000 

.001200 

22.500 

45.0(>0 

.001350 

2^000 

50.000 

.001500 

25,500 

51,000 

.001500 

20.000 

52,000 

.001550 

26,500 

53.000 

.001550 

27,000 

54, 000 1 

.001600 
.005800 

27,500 

55^000 

.006800 

28.000 

50,000 

.007600 

28,500 

57,000 

.008500 

29,000 

56,000 

.009250 

29,500 

59,000 

.  010300 

30.000 

60,000 

.011300 

50,800 

101,600 

Sacoeseive 

comprea- 

sion  per 

incD. 


Inch. 

0. 

.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 

0. 
.000050 

0. 
.000050 
.  004200 
.001000 
.000800 
.000900 
.000750 
.001050 
.001000 


PormaQont 

set. 


Inch, 


0. 
0. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SocoesaiTO 

permanent 

set. 


JimA. 


004800 


.008950 


.004800 


.004150 


Remarks. 


laitial  load. 


Elastic  limit 


Ultimate  strength. 


General  summary. 

Elastic  limit  per  square  inch  of  original  section • ponnds..       5i,000 

Compression  per  inch  nnder  stress  atolastio  limit • •. inch..    0.001600 

rriiim4te  strenfi^th  per  square  inch  of  original  section pounds..      101,600 

Manner  of  liKUare triple  flexure 


1200        TESTS   OF    IRON,    STKEL,    AND    OTHER    MATERIALS. 

No.  1671, 

Marks,  U  E  X, 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10.000 
11,250 
11,500 
11.750 
12, 000 
12,260 
12.  500 
12,750 
13,000 
13, 250 
13,500 
13. 750 
14.000 
14,2£0 
14,500 
14,750 
15,000 
15,  500 
16,000 
16,500 
17,000 
17.500 
18,000 
18,500 
19.,  000 
19,500 
20,000 
20,  500 
21, 000 
21, 500 
22, 000 
22, 500 
23,000 
23,500 
24.000 
24,500 
25,*000 
25,030 


Per  sqaare 
inch. 


Poirnds. 
1.000 
5,000 
10, 000 
15.000 
20,000 
25,000 
30,000 
35.000 
40,000 
45.000 
46,000 
47, 000 
48,  000 
4»,000 
50,000 
51,000 
52,000 
53,000 
.54, 000 
55,000 
56.000 
57.000 
58,000 
50,000 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72, 000 
74,000 
7(5, 000 
78.000 
80.000 
82,  000 
81,000 
86,  000 
88. 000 
00, 000 
02.000 
04,000 
06,000 
08,000 
100.000 
100,120 


ElonjBcatlon 
per  inch. 


Inch. 


0. 


.000133 

. 000267 

.000433 

.000633 

.000767 

.000900 

. 001033 

.  001200 

.001333 

.001367 

.^1400 

.001467 

.  001500 

.  001533 

.001567 

. 001633 

. 001667 

. 001700 

.  001733 

.  001767 

.001833 

.003500 

.004667 

.005767 

.  007333 

. 000167 

. 011000 

. 012733 

.014567 

.  016509 

.018500 

.  020567 

.022733 

.025333 

.  028038 

.031500 

.034167 

.  037567 

.041667 

.046500 

.052833 

.0600 

.0700 

.1033 

.1267 


SuccMsivo 

filon^aiion 

por  mch. 


IfiCh. 

0. 

.000133 
.  000134 
.000166 
.000200 
.000134 
.000133 
.000133 
.000167 
.000133 
.000034 
.000033 
.  0  10067 
.000033 
.000033 
.  000034 
.000066 
.000034 
. 000033 
. 000033 
.  000034 
.000066 
.001667 
.001167 
.001100 
.001566 
.001834 
.001833 
.001733 
.001834 
.001033 
.  002000 
.  002067 
.002166 
.002600 
. 002700 
.  003467 
.002667 
.003400 
.004100 
.004833 
.006333 
.  007167 
.0100 
.0333 
.0234 


Permanont 
set. 


Inch, 
0.  . 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


.003567 


Sacoeasire 

permanent 

aet. 


Inch. 


0. 


.003567 


Bemarka. 


Initial  load. 


Elaatio  limit 


Tensile  strength. 


General  aumfnary. 


Tensile  strength  per  square  inch  of  original  section pounds. . 

ElaslicllniitperHciuare  inch  of  original  section .do... 

Elongation  per  men  after  rupture inch. . 

Elongation  por  inch  under  strain  at  elastic  limit a'" 

Reduction  in  diameter  at  point  of  rupture do... 

lleduction  in  area  after  rupture,  por  centum  of  original  section 44.6 

Position  of  rupture z'—r: V ..".W  from  neck 

Character  of  broken  surface granolar  at  oltoamf erenoe ;  dull  silky  center 

Elongation  of  inch  sections .• ".30*,  ".18,  ".16 


100,120 
57,000 
0.2100 
.  001833 
.144 
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Marks,  HEX, 

Diameter,  '^564. 

Sectiooal  area,  .25  square  inch. 


No.  1673. 


Applied  loads. 


Total. 


Pounds. 

260 

1.260 

2.500 

3,76t 

5.000 

6,2&0 

7.600 

8,750 

10.000 

11.25<l 

12,500 

12,750 

13.000 

13,250 

13,600 

13,750 

14.000 
14,260 
14.500 
14.750 
15,000 
15.500 
10.000 
10.500 
17,000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21.000 
21.500 
22,000 
22,500 
23,000 
23,200 


Per  Miiare 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85»000 
40,000 
45,000 
60.000 
51.000 
52,000 
63,000 
64,000 

65k000| 

60.000 
67,000 
58;  000 
69,000 
00,000 
62,000 
04,000 
08,000 
68,000 
70,000 
72,000 
74.000 
78,000 
78.000 
80.000 
82,000 
84,000 
80.000 
88,000 
90.000 
92,000 
93,040 


Elonntion 
per  mcli. 


Ineh. 
0. 

.000100 
.000207 
.000438 
.000000 
.000707 
.000933 
.001100 
.001207 
.001387 
.001533 
.001507 
.001000 
.001033 
.001733 
.001900 
.013387 
.014200 
.014687 
.015833 
.018200 
.017233 
.018733 
.020687 
.028338 
.025887 
.028200 
.031000 
.034033 
.087787 
.041500 
.045887 
.0500 
.0587 
.0087 
.0767 
.0900 
.1200 
.1633 


Saooessive 

elongatloii 

per  inch. 


Ineh, 
0. 

.000100 
.000107 
.000106 
.000107 
.000107 
.000106 
.000107 
.000167 
.000100 
.000108 
.000034 
.000033 
.000033 
.000100 
.000107 
.011407 
.000833 
.000387 
.001008 
.000687 
.001038 
.001500 
.002134 
.002488 
.002334 
.002533 
.002800 
.003033 
.003734 
.003783 
.004187 
.004333 
.0007 
.0100 
.0100 
.0133 
.0300 
.0433 


Permanent 
set. 


Ineh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


011233 


014708 


SaoceMive 

permanent 

set. 


Ineh. 


0. 


.011238 


.008407 


Initial  load. 


Elastio  limit. 


Tensile  strongtii. 


General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..      «  93,040 

Blaatio  Umit  per  sonara  inch  of  original  section do...         63,000 

Elongation  per  inon  after  rnptore inch..      0l3233 

Xlongation  per  inch  under  strain  at  alastio  limit do...       .001033 

Bedaction  in  diameter  at  point  of  mptoxe do. ..       .124 

Redaction  in  area  after  mptare,x>eroentam  of  original  teotioa 89.2 

Position  of  mptare ..•••.••.•• ".81  from  neck 

Chanteter  of  broken  Borfaoe .....m silky 

Elongation  of  inch  seotions ".84%'M7,'M8 

a  Ex,  31 ^76 
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No.  1672. 
Marks,  J  E  Xi 
Diamotor,  ^^5G4. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounda. 
250 
1,250 
2,500 
3.750 
5.000 
6,250 
7,600 
8,750 
10,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12,750 
13, 000 
13,250 
13,.'i00 
13,750 
14,000 
14.250 
14,500 
14,750 
15.000 
15, 250 
15, 500 
15,750 
16,000 
16,250 
16,500 
17,000 
17.500 
18.000 
18,500 
19,000 
19,500 
20,000 
20.500 
21.  COO 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25,000 
25,600 
26,000 
26,040 


Fer  Miuare 
incii. 


Pounds, 
1,000 
6,000 
10,000 
16.000 
20,000 
25.000 
30,000 
36,000 
40,000 
4^000 
46,000 
47,000 
4S,000 
40,000 
60,000 
61.000 
62,000 
53,000 
54,000 
66,000 
56,000 
67.000 
68.000 
69,000 
60,000 
61, 000 
62,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.0U0 
80,000 
•  82.000 
84,000 
86,000 
88.000 
90,000 
92,000 
04,000 
96,000 
08.000 
100,000 
102,000 
104.000 
104,100 


Elonpition 
perlnoh. 


IndL 
0. 

.000100 
.000233 
.000333 
.000638 
.000667 
.000838 
.001000 
.001167 
.001300 
.001333 
.001367 
.001400 
.001433 
.001500 
.001633 
.001600 
.001633 
.001667 
.001667 
.001700 
.001733 
.001767 
.001800 
.001933 
.002108 
.0040G7 
.004833 
.006867 
.007333 
.007900 
.001»533 
.011700 
.014033 
.015133 
.  016767 
. 010433 
.020100 
.023333 
.025400 
.027667 
.030700 
.033433 
.  037J00 
.041000 
.0433 
.0500 
.0567 
.0700 
.0967 
.1233 


Snnceuive 

eloiijntion 

per inch. 


JneK 

0. 

.000100 
.000133 
.000100 
.000-200 
.000134 
.000166 
.000167 
.000167 
.000133 
.000033 
.000034 
.000033 
.000033 
.000067 
.000038 
.000067 
.000033 
.000034 

0. 
.000033 
.000933 
.000034 
.000033 
.000138 
.000467 
.001667 
.000766 
.002034 
.000466 
.000367 
.001633 
.002167 
.002333 
.001100 
.001634 
.002666 
.000967 
.002933 
.002067 
.002267 
.003033 
.002738 
.003667 
.003900 
.0023 
.0067 
.0067 
.0133 
.0267 
.0266 


Permanent 
set. 


Irteh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


0. 


.000067 


SaooessiTe 

permanent 

set. 


Ineh. 


0. 


.000067 


Bemarks. 


Initial  load. 


Elaatio  limit 


Tensile  strength. 


General  eummary. 

Tensile  strength  per  square  inch  of  01  ijdnal  section pounds..       104,160 

Elastic  limit  per  soaare  inch  of  original  section do...         00.000 

Elongation  per  incn  after  roptnre inch..      0.1767 

Elongation  per  inch  nnder  strain  at  elastic  limit... do...       .001933 

Hcdiiotion  in  diamotor  at  point  of  rupture do...       .074 

IU'dnctioninareaaifterruptiire,iN)r  centum  of  original  section 24.0 

Position  of  rupture ".45  from  neck 

Character  of  broken  aurfiace granular,  radiating  from  dull  colored  metal  at  circumference 

Diameter i"  Cram  point  of  rupture,  ".46 

Elongation  of  inch  sectioni ".28*,  ".15, '/.lO 
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No.  1674. 

Marks,  J  E  X, 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 
250 
1.250 
2,500 
3,750 
5.000 
6.250 
7,50U 
8.750 
lO.OUO 
11, 250 
11,  500 
11,750 
12. 000 
12,260 
I2.5U0 
13,750 
UOOO 
13,250 
13,500 
13.750 
14,000 
14.250 
14.500 
14. 750 
l&^OUO 
15,500 
16.000 
16. 5C0 
17.000 
17,500 
18.000 
18,500 
19.000 
10,500 
20.000 
20,500 
21.000 
21.500 
22.000 
22.500 
2.1,000 
2:1,200 


Per  aoaare 
Idcd. 


Poundi. 
1,000 
5^000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45.000 
46,000 
47,000 
48,000 
40,000 
50.000 
61.000 
62,000 
53.000 
5t.000 
66,000 
50,000 
57.000 
58,000 
60,000 
60.000 
62.000 
64,000 
06,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78.000 
80.000 
82.000 
84.000 
86.000 
88,000 
90.000 
92,000 
03.160 


Elongation 
per  Inch. 


Inch. 
0. 

.000100 
.000200 
.000367 
.000538 
.000700 
.000867 
.001033 
.001200 
.001333 
.001367 
.001400 
.008733 
.007167 
.009033 
.010533 
.011100 
.011633 
.012933 
.  013733 
.014433 
.014000 
.015700 
.016667 
.017733 
.010333 
.021500 
.023733 
.025833 
.028233 
.031033 
.034000 
.036900 
.040667 
.044667 
.049383 
.054667 
.061333 
.0733 
.0833 
.1000 
.1333 


SuceeasiTO 

elonKatlon 

perinob. 


0. 
.000100 
.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000133 
.000084 
.000038 
.002383 
.003434 
.002766 
.000600 
.000567 
.000533 
.001300 
.000800 
.000700 
.000467 
.000800 
.000967 
.001066 
.001600 
.002167 
.002233 
.002100 
.002400 
.002800 
.002967 
.002900 
.003767 
.004000 
.004666 
.005334 
.  006666 
.  011967 
.0100 
.0167 
.0333 


Permanent 
set. 


Jneh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.007900 


011600 


,015200 


SacoeaaiTe 

permanent 

■et. 


Inch. 


0. 


007900 


006600 


008700 


Initial  load. 


Blaatio  limit. 


Teneile  itren  gth. 


General  aummary, 

Tenaile  strength  per  aqnare  inch  of  original  section pounds..      93,166 

Slastio  limit  per  sooare  inch  of  origlnaTseotion do...     47,000 

Elongation  per  incn  after  mptare inch..      0.1767 

Elongation  por  inch  under  strain  at  elastic  limit do...       .0014 

Reduction  in  diameter  at  point  of  rupture do...       .124 

Bednction  in  area  after  rupture,  per  centum  of  original  section... 39.2 

Position  of  rapture i |"  from  iniddle  of  stem 

Character  of  broken  surfboe afUcy*  intcK^ersed  with  granular  raeUl 

Elongation  of  inch  seotiona • • •...'M4k".80*,''.09 


^    r 


TESTS  OF  STEEL  WIRE  "15  SQUARE 
USED  IN  GUN  CONSTRUCTION. 


1205 


op  ihi 


2ioT-C^,3 


H  Ex  A^/-. 49  2 
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TESTS  OF  STEEL  PBOM  UPPEE  EHD  OP  TOP  WIEE  BILLET,  IVOOT 

Ho.  1,  LOT  Ho  S. 

No.  2771. 
Marks,  ?jT« 
Diameter,  ''.504. 
Sectional  area,  .20  square  inch. 


Applied  loada. 

Elonf^tioB 
per  inch. 

Saeeeeaive 

elonntion 

per  Inch. 

Permanent 
set 

SaoceaalTe 

permanent 

set. 

Aemarks. 

TotaL 

Per  square 
inon. 

Povndt. 
900 

1,000 
2,000 
3.000 
4,000 

6,000 

8,000 

7.000 

8,000 

8.200 

8.400 

8,800 

8,800 

9,000 

9,200 

0.400 

9,600 

0,800 

10,000 

10,400 

10.800 

11.200 

11,600 

12,000 

12,400 

12,800 

13.200 

13,800 

14.000 

14,400 

14,700 

Pound*. 
1,000 
6,000 
10.000 
16,000 
20,009 
26,000 
30.000 
35^000 
40,000 
41,000 
42,000 
48,000 
44^000 
46,000 
48,000 
47,000 
48.000 
49,000 
60,009 
62,009 
64,000 
68,000 
68,000 
80.000 
82,000 
84,000 
88,000 
88,009 
70,000 
72,000 
73,500 

Inek» 
0. 

.000160 
.000100 
.000800 
.000850 
.001060 
.001280 
.001469 
.001860 
.001860 
.001709 
.001759 
.018009 
.910009 
.010709 
.020850 
.021850 
.033800 
.026260 
.028000 
.031750 
.938500 
.041000 
.048500 
.0526 
.0800 
.0700 
.0850 
.1000 
.1400 
.1950 

Ineh. 

0. 

.000160 
.000259 
.000200 
.900260 
.000200 
.000200 
.000200 
.000200 

0. 

^000050 
.000050 
.018250 
.001000 
.000700 
.000959 
.001200 
.001750 
.001850 
.002750 
.003750 
.004750 
.004500 
.006500 
.0080 
.0076 
.0100 
.0150 
.0150 
.0400 
.0650 

• 

Ineh, 
0. 

a 

0. 

a 

0. 

a 

0. 

0. 

• 
Initial  load. 

ElaaUo  limit. 
Tenaile  strength. 

............ 

General  eummary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..      73,500 

Slaatic  limit  per  sqoare  inch  of  original  section do...      43,000 

Elongation  per  inch  after  rupture ineh..      0.3400 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00175 

Bedactionin  diameter  at  point  of  rupture do...    .184 

Beduction  in  area  after  rupture,  per  centum  of  original  section 64:8 

Position  of  rupture 1".20  ftrom  neck 

Character  of  htokansvrfiMM flue  silky 

Elongatkm  of  inch  sections ".28,  ".40* 


1 
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Ko.  2772. 

Marks,  ^^ 

Diameter,  ".505. 

Sectional  area,  .20  sqnare  inch. 


Applied  loads. 

Eloncation 
per  mob. 

SaocesBiTo 

elonfmtion 

perinch. 

Pennanent 
Bet. 

SocooMive 
permanent 

Mt. 

Remarkii. 

Total. 

Per  aqnftre 
Incn. 

Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8.000 

8,200 

8,400 

8.000 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10.000 

10.400 

10,800 

11.200 

11,000 

12.000 

12,400 

]2.80d 

13.200 

13,600 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
62,000 
64.000 
56,000 
58.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
73,800 

IneK 
0. 

.000200 
.000400 
.000550 
.000700 
.000850 
.001050 
.001200 
.001400 
.001450 
.001500 
.006300 
.018000 
.019060 
.020000 
.020800 
.022550 
.023900 
.025500 
.028560 
.032360 
.036760 
.041300 
.046560 
.063260 
.060500 
.0700 
.0860 
.1000 
.1250 
.1950 

Ineh. 
0. 

.000200 
.000200 
.000150 
.000150 
.000150 
.000200 
.000150 
.000200 
.000050 
.000050 
.003800 
.012700 
.001050 
.000960 
.000800 
.001750 
.001350 
.001600 
.003050 
.003800 
.004400 
.004560 
.005250 
.006700 
.007250 
.0095 
.0160 
.0160 
.0260 
.0700 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initialload. 
Elaetio  limit 

Tenidle  strength. 

• 

14,000 

14,400 
14,760 

Oeneral  aummary. 

Tensile  strength  per  sqnare  inch  of  original  section poanda..      73, 800 

Elasticlimit  per  sqnare  inch  of  original  section do...      42,000 

Elongation  per  inon  after  rnptnre inch.       0.3400 

Elongation  per  inch  nnder  strain  at  elastic  limit do...       .0015 

Redoction  in  dtuneter  at  point  of  mptnro do...       .165 

Reduction  in  area  after  mptoie,  per  oentnm  of  original  section do...    64.6 

Position  of  rnptnre at  middle  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".84*,  ".34* 
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No.  2773. 

Marks,  ^^* 

Diameter,  ^'.320. 

Sectional  area,  .08  square  inch. 


Applied  loads. 

ElODRKlioll 

per  inch. 

Sneeeaelve 

eioDKAtloii 

per  Inch. 

Permeaeiit 
•et. 

SneoeeeiTe 

pennenent 

set 

Bemarke. 

ToUI. 

Per  Mnare 
incn. 

Pounds. 
80 
400 
800 
1,200 
1,600 
2,000 
2,400 
2.800 
2,880 
2.960 
3,040 
3,120 
3,200 
3,280 
3,360 
3,440 
3,520 
3.600 
3.680 
3.700 
8.810 
3,020 
4,000 
4,10U 
4.320 
4,480 
4.^10 
4,800 
4,960 
6.120 
5.280 
5,440 
5.600 
6,720 

Potmdt. 
1,000 
5,000 
10,000 
15,000 
20,000 
2S.O0O 
80,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
4.1,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
S0,0<10 
52,000 
51,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
71,500 

Inch, 
0. 

.0061 
.0002 
.0003 
.0005 
.0007 
.0009 
.0010 
.0011 
.0018 
.0030 
.0049 
.0163 
.0172 
.0187 
.0198 
.0215 
.0230 
.0251 
.0270 
.0285 
.0208 
.0317 
.0350 
.0407. 
.0470 
.0528 
..0619 
.065 
.075 
.09 
.11 
.Ufi 
.225 

Inch. 

0. 

.0001 
.0001 
.0001 
.0002 
.0002 
.0002 
.0001 
.0001 
.0007 
.0012 
.0019 
.0114 
.0009 
.0015 
.0011 
.0017 
.0015 
.0021 
.0019 
.0015 
.0013 
.0019- 
.0033 
.0057 
.0063 
.0058 
.0091 
.0031 
.010 
.015 
.020 
.035 
.080 

0. 

Inch. 
0. 

Initial  lead. 

Slastlo  limit. 

• 

TeDsile  strength. 

• 

•^*  "•*■*•■"*■ 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      71,600 

Elasticliniit  per  sonare  inch  of  original  section do...      86.000 

Elongation  per  ineii  after  raptnre inch..      0.80 

Elongation  per  inch  under  strain  at  elastic  limit do...        .0011 

Redaction  in  diameter  at  point  of  rnptnie do...       .027 

Ked  action  in  area  after  mp  tnre,  pec  oen  torn  of  original  seetion 33.7 

Position  of  mptore ., ".66£romneck 

Character  of  Mokensnrfkoe silky;  serrated 
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No.  2776. 

Marks,  ^^» 

Diameter,  ^'.320. 

Sectional  area,  .08  sqaare  inch. 


Applied  loads. 

BlODfffttiOll 

per  moll. 

Snceesftlve 
perlnoh. 

Permanent 
aet 

SaooeMiTe 

pennaaent 

■et  . 

• 
Beoarks. 

ToUl. 

Per  Miiare 
inch. 

Poundt. 
80 
400 
800 
1,200 
1.600 
2,000 
2,400 
2,800 
2,880 
2,060 
3,040 
3,120 
8,200 
3,280 
3,860 
3,440 
3.520 
3,000 
8,680 
3,760 
3.840 
3,020 
4,000 
4,160 
4.320 
4,480 
4.640 
4,800 
4,060 
5,120 
6,280 
5.440 
5,600 
5,680 

PoundM. 
1,000 
6,000 
10.000 
15,000 
20,000 
25.000 
80,000 
85,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000. 
48,000 
40,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
71,000 

Jnck. 

0.. 
.0001 
.0002 
.0008 
.0006 
.0007 
.0000 
.0011 
.0011 
.0012 
.0010 
.0040 
.0160 
.0171 
.0180 
.0195 
.0213 
.0226 
.0245 
.0260 
.0276 
.0294 
.0317 
.0352 
.0104 
.0472 
.0517 
.0610 
.0700 
.0900 
.10 
.115 
.156 
.225 

Inch. 

0. 

.0001 
.0001 
.0001 
.0002 
.0002 
.0002 
.0002 

0. 

.0001 
.0004 
.0024 
.0120 
.0011 
.0000 
.0016 
.0018 
.0013 
.0010 
.0015 
.0016 
.0010 
.0028 
.0035 
.0052' 
.0068 
.0046 
.0098 
.0000 
.0200 
.010 
.015 
.040 
.070 

Inek. 
0. 

0. 

IniUalload. 
XlMtto  limit 

Ten^e  itrnngth. 

...•.••«•••• 

.«*^p • •••«■* 

• 

General  summary. 

Tensile  strength  per  sqiure  inch  of  original  section pounds..       71,000 

Elaaiiclimit  per  sqaare  inch  of  original  section do...       37,000 

Elongation  per  inoii  after  rapture inch..       0.27 

Elongation  per  inch  nndor  strain  at  elastic  limit do...         .0012 

Reduction  in  diameter  at  point  of  raptors do...         .027 

Redaction  in  area  after  raptare,  per  omtnm  of  <»lginal  seotion 88.7 

Position  of  Eoptore ".65fh>m  neck 

Character oibroken anzliMe silky;  serrated 
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".15  SQUARE  STEEL  WIRE  SPECIMENS  FROM  TWENTY  SELECTED  BIL- 
LETS. 


[See  Seport  of  Chief  of  Ordnanoe,  U.  S.  Army,  1885,  Appendix  43.] 

Square  steel  wire. 

Ends  of  samples  remote  from  end  of  coil  were  bent  aroand  an  arbor 
'^30  diameter. 

Tensile  tests  made  on  section  of  wire  next  that  nsed  for  tbe  bending 
(coiling)  test. 

Wires  straightened  between  rolls  before  testing. 

No.  2302. 

Mark,  I 

Sectional  area,  'M49(Jx'M494  =  .02235  square  inch. 

Ganged  length,  10''. 


Applied  loads. 

EloDKation 
per  Inch. 

• 

Sttooemive 

elongation 

per  Inch. 

Permaaent 
set. 

SaooMsiT« 
permanent 

set. 

* 
Bemarks. 

Total. 

Per  ranare 
incii. 

Poundi. 
112 
224 

3:i5 

447 
550 
671 
782 
894 
1,006 
1,118 
1,229 
1,M1 
1,453 
1,565 
1,676 
1,788 
1,900 
2,012 
2,123 
2,235 
2.347 
2,459 
2,570 
2,682 
2,794 
2.906 
3.017 
3,129 
3,241 
3.353 
3,595 

Pound*. 

6,000 

10,000 

16.000 

20,009 

25,090 

30.000 

85,000 

40,000 

45,000 

.50,000 

55,009 

60,000 

66.009 

70,000 

75.000 

80,000 

85.000 

90.009 

96.000 

100,009 

105.000 

119.009 

115,000 

120,000 

125, 000 

130,000 

135.000 

140,000 

145,000 

150,000 

160.860 

JneA. 
0. 

.000220 

.000369 

.006689 

.000710 

.000880 

.001090 

.001289 

.001480 

.901700 

.001940 

.002140 

.002380 

.002619 

.902860 

.008129 

.003390 

.903630 

.093930 

.004210 

.0O4.'i8O 

.004950 

.005400 

.005850 

.006250 

.006820 

.007500 

.008280 

.009159 

.010250 

Ineh. 
0. 

.000220 
.000149 
.000229 
.000130 
.000170 
.000210 
.000199 
.000200 
.000220 
.000240 
.000200 
.000240 
.000230 
.000249 
.000270 
.000270 
.000240 
.000300 
.000289 
.000370 
.000370 
.000150 
.000450 
.000400 
.000570 
.000680 
.000789 
.000870 
.001100 

Inch. 
0. 

Ineh. 
0. 

InitUl  load. 
Tensile  strength. 

.090040 

.009949 

.000089 

.090040 

.000180 

.000100 

.000329 

.000140 

.000619 

"*.'66d29o 

.001280 

.000670 

.002750 

.001470 

Qeneral  tummary. 

Tensile  strength  per  sqnare  Inch  of  original  section pounds..     160,850 

Elongation  per  inch  after  mptnre — inch..  .009 

IMmensionsatpointofntptore 'M37  X'M37 

Redaction  in  area  after  mptore,  per  centum  of  <niginal  section.. 16.0 

Position  of  roptare .....6|"oatsld6  the  gauged  length 

Character  of  broken  snrCaoe..... ^.flne  silky 
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No.  2303. 

Mark,  II. 

Sectional  aroa,  ".1488x".1492=.0222  sqaare  inch. 


Applied  loada. 

Elongftiion 
perinohr 

SaooeMlve 

elongAtton 

perlnoh. 

• 

Pennuient 
set 

SooMMlTe 
permuieni 

■ot. 

R«iDiirk8. 

ToUl. 

PoufuU. 

Ill 

222 

333 

444 

555 

606 

777 

888 

099 

1.110 

1.221 

1,332 

1.443 

1.554 

1.665 

1,776 

1,887 

1,998 

2,109 

2,?20 

2,331 

2.442 

2,563 

2.064 

2,775 

2,886 

2,997 

3,108 

8,219 

3.330 

3.441 

3,592 

Por  sqnare 
inch. 

Poundt, 

5,000 

10,000 

15,000 

20.000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

05.000 

60.000 

»      66.000 

70,000 

76.000 

80.000 

85,000 

90,000 

95.000 

100,000 

105.000 

110.000 

115,000 

120.(100 

125.000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

161,800 

Inch. 
0. 

.000220 
.000400 
.000590 
.000790 
.001000 
.001200 
.001420 
.001620 
.001830 
.002040 
.002250 
.002480 
.002710 
.002980 
.003210 
.003480 
.003730 
.004050 
.004400 
.004700 
.005050 
.005480 
.005920 
.006440 
.007030 
.007700 
.008600 
.009610 
.010840 
.013000 

Inch. 
0. 

.000220 
.000180 
.000190 
.000200 
.000210 
.000200 
.000220 
.000200 
.000210 
.000810 
.000210 
.000230 
.000230 
.000270 
.000230 
.000270 
.000250 
.000820 
.000850 
.000300 
.000350 
.000480 
.000440 
.000520 
.000590 
.000670 
.000900 
.001010 
.001230 
.002160 

InefL 
0. 

Ineh. 
0. 

Initial  lottd. 
TeniiJc  strength. 

.000020 

.000020 

.000100 

.000080 

.000180 

..V......... 

.000080 

.000260 

.000180 

.000720 

.000460 

.001400 

.000680 

Oeneral  summary. 

Tensile  Btrength  per  aqoAre  inch  of  original  eeetlon pounds..    161, 

EloD^ation  por  inch  after  rapture inch..         .009 

Dimensions  at  point  of  mptare do...  ".130  x".  180 

Keduction  in  area  after  niptore,  per  centam  of  original  seotian 23.9 

Position  of  raptaro .....a".8  outside  the  ganged  length 

Character  of  broken  surface flneeiliiy 
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No.  2304. 
Mark^  III. 
Sectional  area,  'M488x'M492==.0222  sqaare  incb. 


Applied  loads. 

£loiif;»tion 
per Inch. 

Saooeesive 

elongation 

perlncb. 

Permanent 
•et 

SnooeMiye 

pennMient 

set 

"BinnrkB. 

Total 

Peraqiiare 
incn. 

Pounds. 

Ill 

222 

333 

444 

665 

066 

777 

888 

999 

1,110 

1.221 

1,332 

1,443 

1.564 

1.066 

1.776 

1,887 

1,998 

2,109 

2.220 

2,331 

2.442 

2,563 

2.064 

2,775 

2.886 

2. 997 

3.108 

3,219 

3.330 

3,441 

3,646 

Pounds. 

6,000 

10.000 

16^000 

20,000 

26.000 

30.000 

36.000 

40.000 

46,000 

60,000 

66.000 

60.000 

05.000 

70,000 

76,000 

80.000 

85,000 

90,000 

96,000 

100,000 

106.000 

110,000 

116,000 

120.000 

125,000 

130,000 

185,000 

140,000 

146,000 

150.000 

156,000 

150,730 

Inch, 
0. 

.000160 
.000360 
.000540 
.000740 
.001040 
.001240 
.001440 
.001040 
.001840 
.002060 
.002280 
.002390 
.002600 
.003700 
.003000 
.003320 
.008000 
.00391^ 
.004210 
.004000 
.006000 
.005380 
.006810 
.000310 
.006040 
.007090 
.008460 
.000430 
.010700 
.018380 

Inch. 
0. 

.000160 
.000190 
.000190 
.000200 
.000300 
.000800 
.000200 
.000200 
.000200 
.000210 
.000210 
.000130 
.000210 
.000160 
.000380 
.000280 
.000280 
.060310 
.000300 
.000890 
.000400 
.000880 
.000430 
.000600 
.000030 
.000760 
.000760 
.900900 
.001270 
.002680 

0. 

Inch. 
0. 

Tnitlalload. 

• 
• 

Tensile  strength. 

—.000010 

-w 000010 

.000040 

.000060 

.000110 

.000070 

.000200 

.000180 

• 

.000670 

.000280 

.001200 

.000090 

.002880 

.001020 

Oen^al  mmmary. 

Tensile  strength  per  square  inch  of  original  section poonds..  160^730 

Ekmgatlon  per  inch  after  mptore inch..  .000 

DimenaiouA  at  point  of  rapture 'M32X'M32 

Beduction  in  area  after  mptore,  per  oentom  of  original  section 21.5 

Position  of  mpture .' y.O  outside  the  ganged  length 

Character  of  broken  snrfiMM ..'. , fine  silky 


- 1 
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No.  2303. 

Mark,  II. 

Sectional  area,  'M488x".U92=.0222  sqaare  inch. 


Applied  loads. 

Elonsation 
perinoh: 

SaoMMiye 

elongation 

perinoh. 

Permanent 
Bet 

Saooesstve 
permaneni 

•ot. 

Remarks. 

ToUl. 

Por  sqnftre 
Inch. 

Poundji. 

Ill 

222 

3.^3 

444 

555 

666 

777 

888 

900 

1,110 

1,221 

1,332 

1.443 

1,554 

1,665 

1,776 

1,887 

1,908 

2.100 

2,?20 

2,331 

2.442 

2,563 

2.064 

2.775 

2,886 

2,097 

3.108 

3.210 

3.330 

3.441 

8,502 

PmindM. 

5,000 

10,000 

15.000 

20,000 

25,000 

80.000 

35,000 

40,000 

45.000 

50,000 

(15.000 

60,000 

^      65.000 

70.000 

75.000 

80,000 

85,000 

00,000 

05,000 

100,000 

106.000 

110,000 

115,000 

I20,rioo 

126.000 
130,000 
135,000 
140,000 
145,000 
150,000 
155, 000 
161,800 

Inch. 
0. 

.000220 
.000400 
.000590 
.000790 
.001000 
.001200 
.001420 
.001620 
.001830 
.002040 
.002250 
.002480 
.002710 
.002980 
.003210 
.003480 
.008730 
.004050 
.004400 
.004700 
.006050 
.005480 
.005020 
.006440 
.007030 
.007700 
.008600 
.009610 
.010840 
.013000 

Inch. 
0. 

.000220 
.000180 
.000190 
.000200 
.000210 
.000200 
.000220 
.000200 
.000210 
.000210 
.000210 
.000230 
.000280 
.000270 
.000230 
.000270 
.000250 
.000820 
.000850 
.000800 
.000350 
.000430 
.000440 

.ooosao 

.000580 
.000670 
.000900 
.601010 
.001230 
.002160 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Tensllo  strength. 

.000020 

.000020 

.000100 

.000080 

.000180 
..t 

.000080 

.000260 

.000180 

.000720 

.000460 

.001400 

.000680 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  seotlon , pounds..    161, 

Elonfsation  por  inch  after  mptore inch..         .000 

Dimonsious  at  point  of  mptnre do...".130x'MS0 

Ke«Iuclion  in  aroa  after  rupture,  per  centum  of  original  aeotioQ •. 28.0 

Position  of  rapture 8'^8  outside  the  gauged  length 

Character  of  broken  surDaoe flneeilliy 
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No.  2304. 
Mark^  III. 
SectioDal  area,  'M488x'M492=:.0222  sqaare  incb. 


Applied  loads. 

£long»iion 
per  inch. 

Saooeesive 

elongation 

per  inch. 

Permanent 

•et. 

SnooeMive 

penuMient 

set 

'Bemnrkii 

ToUL 

PoTMOAre 
inck 

Pounds. 

Ill 

222 

833 

444 

555 

060 

777 

888 

990 

1,110 

1.221 

1,332 

1,443 

1,654 

1.065 

1,776 

1,887 

1,998 

2.109 

2,220 

2,331 

2,442 

2,553 

2,004 

2,775 

2.880 

2.997 

8,108 

3,219 

3,330 

3,441 

3,540 

Pounds. 

5,000 

10.000 

15^000 

20,000 

25,000 

30,000 

85,000 

40,000 

45,000 

50,000 

55,000 

00,000 

05.000 

70,000 

75,000 

80,000 

85,000 

90,000 

96,000 

100,000 

106.000 

110,000 

115,000 

120.000 

125,000 

130,000 

185,000 

140,000 

145,000 

150,000 

155,000 

159,730 

Inch. 
0. 

.000160 
.000360 
.000340 
.000740 
.001040 
.001340 
.001440 
.001040 
.001840 
.002060 
.002300 
.002390 
.002000 
.003700 
.003000 
.003330 
.008000 
.008010 
.004210 
.004000 
.006000 
.005380 
.006810 
.000310 
.000940 
.007600 
.008450 
.009430 
.010700 
.013380 

Inch, 
0. 

.000100 
.000190 
.000190 
.000300 
.000300 
.000300 
.000200 
.000200 
.000200 
.000210 
.000210 
.000130 
.000210 
.000100 
.000830 
.000280 
.000280 
.060310 
.000800 
.000890 
.000400 
.000600 
.000430 
.000600 
.000080 
.000750 
.000760 
.000080 
.001270 
.002880 

0. 

Inch. 
0. 

InitlslloMt 
Tensile  strength. 

—.000010 

-s 000010 

.000040 

.000060 

.000110 

.000070 

.000290 

.000180 

• 

.000670 

.000280 

.001200 

.000000 

.002880 

.001620 

General  eummary. 

Tensile  strength  per  sqnnro  inch  of  origins!  seotum pounds..  150^730 

Elongation  per  inoh  sfter  roptore Inch..  .000 

DimenHiona  at  point  of  mptnre 'M32X'M32 

Keduction  in  area  after  mptnre,  per  oenkun  of  original  section 21.5 

Position  of  rupture • .'. 5".6  outside  the  ganged  length 

Character  of  broken  suifboe ••. , ....fineailky 
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No.  2305. 
Mark,  IV. 
Sectional  area,  ".U90x".14d8=.02215  square  inch. 


Applied  loMla. 

p«rTDch, 

SMoaA,. 

TWnl, 

'"l^" 

"p.,'Ji. 

PWHdt. 

1,^ 

l.Kk. 

rue*. 

lultUI  lo^. 

Teoaile  ■tEungth. 

.oooow 

.00003U 

.mm 

.MMOW 

.ooeiTO 

.•OOOM 

. 000340 

.oioiTi 

.OWMO 

-wiaii 

.OOOSM 

.OOSTW 

.OOIMO 

KndUDtlon  Id  area  aftec  rnptore,  per  ototam  otorlgliMl  u 
CbaracLec  or  broken  lurliios 


need  lenffth 
..fliieaUky 
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No.  2306. 

Mark,  V. 

Sectional  area,  ^M504  x  'M506  =  .0226  8qaare  inch. 


Applied  loads. 

Elonntioii 
perinofa. 

SaoooMlre 

elonsatioii 

p«rlnch. 

• 

PtfinAnent 

SaooeMlTO 

permanent 

•et. 

Benarka. 

ToiaL 

• 

inon. 

Pounds. 

113 

226 

330 

452 

565 

678 

701 

904 

1,017 

1,130 

1,243 

1.356 

1,460 

1,.'>82 

1.605 

1,808 

1.921 

2,034 

2,147 

2,200 

2,873 

2,486 

2,500 

2,712 

2,825 

2,938 

3,051 

3.164 

3,277 

3.390 

3,503 

3^858 

Pounds. 

5,000 

10,000 

16,000 

20,000 

2\000 

30,000 

35,000 

40,000 

45,000 

60,000 

5.%  000 

60.000 

65,000 

70,000 

75,000 

80.000 

80.000 

90.000 

05.000 

100.000 

105.000 

110,000 

115.000 

120,000 

125,000 

130,000 

135,000 

140,000 

145^000 

150.000 

155,000 

170.710 

Inch. 
0. 

.000160 

.000360 

.000550 

.000730 

.000890 

.001090 

.001290 

.001490 

.001690 

.001890 

.002100 

.002310 

.002570 

.002820 

.003070 

.003290  - 

.003560 

.068840 

.004140 

.004410 

.004770 

.0CS21O 

.005660 

.006150 

.006660 

.007320 

.007970 

.008790 

.009790 

.011110 

Inch, 
0. 

.000160 
.000200 
,000190 
.060180 
.000160 
.00090 
.000200 
.000200 
.000200 
.060290 
.000210 
.000240 
.000230 
.000250 
.000260 
.000220 
.006270 
.060280 
.000300 
.000270 
.000360 
.060440 
.000450 
.000490 
.000500 
.000670 
.000660 
.000820 
.001000 
.001820 

Inch, 
0. 

JneJL 
0. 

Initial  load. 

• 

Tensile  aireng:th. 

0. 

•  •£•••  •.•••• 

0. 

.000100 

.000100 

.000260 

.000160 

.000560 

.006900 

.001160 

.000600 

.002540 

.001880 

General  summary, 

TeQ«ne  strength  per  square  inch  of  original  seotlon pounds..         170,710 

KloDf^on  of  inon  sections inch..  .013 

Dimensions  at  point  of  mptore 'M42  X  ".  142 

Redoetion  in  wen  after  ruptore,  per  oentam  of  original  seotlon 10.8 

Position  of  rupture..... 6^"  outside  the  gauged  length 

Charaoter  of  broken  surfaoe m^ : fine  silky 
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No.  2307. 
Mark,  VI. 
Sectional  area,  ".1488  x  ".1496=. 02226  square  inch. 


Applied  loads. 

Elonp^ion 
per  inch. 

Inch. 
0. 

.000160 
.000360 
.000540 
.000740 
.000940 
.  001130 
.001310 
.001650 
.001750 
.001950 
.002190 
.002430 
.002660 
.002950 
.003190 
.003470 
.003780 
.001120 
.004470 
.004920 
.005400 
.005920 
.006640 
.007200 
.007860 
.008830 
.  010140 
.011700 

Sncoetslv-e 

elongation 

perlnoh. 

Permanent 
Bet. 

Saccesaive 
set. 

Bemarks. 

Total. 

Per  sqaare 
incu. 

roundt. 

Ill 

223 

334 

445 

657 

068 

779 

890 

1.003 

1,113 

1,224 

1,336 

1.447 

1,558 

1,670 

1,781 

1.892 

2,003 

2, 115 

2,226 

2,337 

2,449 

2,560 

2,671 

2,783 

2,894 

3,005 

3,116 

8,228 

3,499 

Pound*. 

5^000 

10,000 

15,000 

20,000 

25,000 

30.000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

66,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

190,000 

135,000 

140,000 

145,000 

167, 190 

Indi. 
0. 

.000160 
.000200 
.000180 
.000200 
.000200 
.000190 
.000210 
.000210 
.000200 
.000200 
.000240 
.000240 
.000230 
.000290 
.000240 
.000280 
.000310 
.000340 
.000350 
.000450 
.000480 
.000520 
.000620 
.000600 
.000650 
.000980 
.001310 
.001660 

( 

huh, 
0. 

Ittch. 

0. 

Initialload. 
Tensile  strength. 

0. 

.000060 

.000060 

t 

.000140 

.000080 

.000360 

.000220 

.000620 

.000460 

.001940 

.001120 

.004500 

.002560 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  157, 190 

Elongation  per  inch  aner  rupture inch..  .014 

Dimensions  at  point  of  rupture ^ ".127X'M27 

Itoductiou  in  area  after  rupture,  per  oeAtum  of  oiiginal  seotion 27.6  • 

Position  of  rupture 6^^',  oUtaide  the  gauged  length 

Character  of  broken  surfMW line  silky 


."S 


I 


TESTS    OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1217 

No.  2308. 

Mark  VII. 

Sectioual  area,  'M4d2xM487==.Q2207  square  inch. 


Applied  loads. 

ElongftUon 
per  inob. 

Sacceeaive 

elonntkm 

perlneh. 

Permaneiit 
set. 

Sttooesaiye 

permaneiit 

aet. 

Bemarka. 

Total. 

Per  Bqnare 
inob. 

PtmiuU. 

110 

221 

331 

441 

552 

882 

772 

883 

0tt3 

1,104 

1,214 

1,324 

1.434 

1.545 

1,655 

1.768 

1,878 

1,988 

2,097 

2,207 

2.317 

2.428 

2.538 

2.848 

2,760 

2.888 

2.979 

3,080 

3.200 

3,311 

3,380 

Poundt. 

5,000 

10,000 

15,000 

30,000 

25,000 

30,000 

35,000 

40,000 

45,000 

60,000 

65,000 

00,000 

85,000 

70,000 

75.000 

80,000 

85^000 

80.000 

95,000 

100,000 

105,000 

110,000 

115.000 

120.000 

125,000 

130,000 

185,000 

140.000 

145,000 

150.000 

153,150 

Inch. 
0. 

.000150 
.000880 
.000530 
.000710 
.000910 
.001110 
.001310 
.001510 
.001710 
.001910 
.002150 
.002320 
.002A9O 
.002840 

tMOMatk 

.  VWWWHW 

.003360 
.003850 
.003970 
.004290 
.004050 
.005050 
.005470 
.009960 
.008470 
.007010 
.007710 
.0086iO 
.009410 
.010400 

Inch, 
0. 

.000150 
.000210 
.000170 
.000180 
.000200 
.800200 
.000200 
.000200 
.000200 
.000200 
.000240 
.000170 
.000270 
.000290 
.000240 
.000270 
.000800 
.000820 
.000380 
.000380 
.000400 
.000420 
.000480 
.000520 
.000540 
.000700 
.000810 
.000890 
.000080 

Inch. 
0. 

Inch. 
0. 

IniUal  load. 
Tenaile  strength. 

—.000010 

-.000010 

.000029 

.000080 

.000808 

.000870 

.800238 

.000140 

.000880 

.000430 

.001450 

.000790 

.003030 

.001588 

General  ncmmary. 

Tennile  strength  per  sqnare  inch  of  original  section pounds..         153,150 

Elongation  per  inch  after  mptnre inch..  .004 

dimensions  at  point  of  rapture ".147x'M47 

R««1uction  in  area  after  rupture,  per  centum  of  original  seetion 2.1 

Position  of  rupture 84"  outside  the  gauged  length 

Chsracter  of  broken  surflMse fljae  silky  for  the  sound  metal 

Fxactnred  at  a  def eotiTO  apot  in  the  oonier  of  the  wire. 

H.  Ex.  31 77 


n 


1218       T£STS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2309. 

Mark  VIII. 

Sectional  area,  .'a490x/'1496=:.02229  sqaare  incb. 


Applied  loads. 

Eloogation 
perlnolL 

SoooewiTe 
per  Inch. 

PevmMieiii 

set. 

SaooessiTe 

pemuMieiit 

set. 

Bemsrks. 

TotAL 

Per  iiqnare 
iucli. 

Pounds. 

Ill 

223 

334 

446 

557 

660 

784 

892 

1.003 

1,115 

1.226 

1,337 

1.449 

1,500 

1,672 

1,783 

1,895 

'     2,006 

2.118 

2.229 

2,340 

2,452 

2.563 

2.075 

2,786 

2.808 

3,009 

3,120 

3,232 

3.308 

Pounds. 

ft.  000 

10,000 

15,000 

20,000 

25^000 

30.000 

35.000 

40.000 

45.000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95.000 

100,000 

105,000 

110.000 

115,000 

120,000 

125.000 

130,000 

135,000 

140,000 

145.000 

148,410 

Inch, 
0. 

.000150 
.000350 

.000540 
.000730 
.000980 
.001130 
.00138& 
.001680 
.001740 
.001940 
.002150 
.002400 
.002680 
.002860 
.003120 
.003410 
.009700 
.004000 
.004870 
.004020 
.005090 
.005030 
.006180 
.006770 
.007540 
.008470 
.010060 
.OU700 

Ineh. 
0. 
.000150 
.000200 
.000190 
.000190 
.000200 
.000200 
.000200 
.000200 
.000310 
.000200 
.000210 
.000250 
.000230 
.000330 
.000260 
.000290 
.000290 
.000800 
.000370 
.000250 
.000470 
.000540 

.000500 
.000770 
.000030 
.001580 
.001650 

0. 

0. 

Initial  load. 
Tensile  strenfith. 

0. 

0. 

.000040 

.000040 

• 

.000240 

'.000200  * 

.000610 

.000370 

.001570 

.000960 

.004400 

.002830 

Oeneral  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..      148,410 

Elon^ration  per  Inch  afler  rapture inch..  .006 

Dimensions  at  point  of  rupture 'M26x".]30 

Reduction  in  area  after  rupture,  per  centum  of  original  section 28i.8 

Position  of  rupture 41^' outside  the  gauged  length 

Character  of  broken  surfkce flnesiULy 


TESTS   OF    IRON,    STEEL,    AND   OTHER   MATERIALS.        1219 

No.  2310. 

Mark,  IX. 

iSectional  area,  'M^3x'M493=.02229  square  inch. 


Applied  loads. 


Total.    i^'**^„rS?'" 


Pounds. 
Ill 
223 
3.34 
446 


609 
7K0 
801 
1,003 
1.115 
1.2lHi 
1,337 
1,449 
1,569 
1.672 
1.783 
1.896 
2,006 
2,118 
2,229 
2,340 
2,452 
2..'i63 
2.675 
2.786 
2.898 
3.000 
3.120 
3,232 
3,34i 
3,715 


Poundt, 

5,009 

10.000 

15,000 

20.000 

'25,000 

30,000 

85,000 

40.000 

45,000 

60.000 

66^000 

60.000 

65,000 

70,000 

75,000 

80,000 

86,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125^000 

130,000 

135,000 

140,000 

145,000 

150,000 

166,670 


Elonieaiion 
per  iDch. 


Iruh, 
0. 
.000200 
.000400 
.000600 
.000800 
.001000 
.001290 
.901400 
.001610 
. 001810 
.002030 
.002230 
.002480 
.002680 
.002930 
.003180 
.003430 
.003720 
.004020 
.0043SO 
.004670 
.095030 
.005400 
.005870 
.006400 
.009940 
.007570 
.008300 
.009170 
.010210 


Sa006MiT6 

eloocatkin 
perlnoh. 


Inch, 
0. 

.000200 
.000200 
.000200 
.000200 
.000200 
.000200 
.900200 
.000210 
.000900 
.000220 
.000200 
.000260 
.000200 
.000280 
.000260 
.000250 
.000200 
.000300 
.000330 
.000320 
.000360 
.000420 
.000420 
.000630 
.000640 
.000630 
.000780 
.000870 
.901040 


Pennukent 
set: 


JTlM^ 


0. 


0. 


.000029 


,090100 


000290 


,000690 


001410 


,002829 


SoooeMlTe 

permaiient 

set. 


Inch. 
0. 


900020 


,000080 


.000190 


,000400 


.000720 


.001410 


Initial  load. 


Teoaile  strengih. 


Oenmral  •tnnmary. 

Tensile  atrcDfcth  per  aqnare  inch  of  original  seotioa pooads..  166,670 

Elongation  per  inch  after  raptnre inch...  .026 

Dimensions  at  point  of  raptore ".tSOX'MSO 

Reduction  in  area  after  rupture,  per  centum  of  origiBalsaoiion 17.0 

Position  of  rupture  ...' •• 2"  ftom  middle  of  ganged  lenirth 

Chaiaoter  of  broken  Burfaoe •••.••••......•• • flnesiuy 


1220    -  TE8T8   OF  IBON,   STEEL,   AND   OTHEB   HATEBIALB. 

No.  2311. 

Mark  X, 

Sectional  area,  'M490x'M491sr. 02222  square  inch. 


Applied  loads. 

XlongAtioa 
per Inoh. 

Socoeesire 
elonntloii 
permoh. 

Penaenent 

»et 

SnooeaelTe 

penoMieiit 

•et 

Total. 

PersqiiAro 
incn. 

FouruU. 
Ill 
222 
333 
444 
556 
667 
778 
880 
1,000 

i.in 

1,222 
1.3:13 
1.444 
1,556 
1.667 
1.778 
1,889 
2,000 
2,111 
2. 22-i 
2.333 
2,444 
2.556 
2,667 
2.  778 
2,889 
3.000 
3,111 
3,210 

PmtndM, 

6,000 

10,000 

15,000 

20,000 

25,000 

30,000 

85.000 

40,000 

45,000 

60.000 

65.000 

60.000 

65,000 

70,000 

75.000 

80.000 

85,000 

00,000 

•5,000 

100,000 

105,000 

110.000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

144,460 

Inch. 
0. 

.000200 
.OOOtfO 
.000000 
.600800 
.000090 
.001180 
.001870 
.001680 
.001780 
.001070 
.0(»820O 
.002410 
.009670 
.902050 
.008990 
.003610 
.003820 
.004180 
.004600 
.004990 
.005510 
.006080 
.006710 
.007300 
.008160 
.009210 
. 010570 

Inch, 
0. 

.000900 
.000900 
.000900 
.000200 
.000190 
.000190 

.oooioo 

.000160 
.900200 
.000940 
.000280 
.000210 
.000290 
.000280 
.000270 
.000290 
.000810 
.000860 
.000420 
.000390 
.000620 
.000520 
.000680 
.000650 
.000800 
.001050 
.091300 

Tneh, 
0. 

Inch. 
0. 

Initial  load. 

■ 
• 

TeneQeitrangtli. 

0. 

0. 

.000110 

.000110 

.000360 

.090940 

.000900 

.000660 

.008040 

.0OU4O 

General  iummary. 

ToDftile  strength  per  sgiiere  inch  of  origins!  sention pounds..  144,400 

Klongstlon  per  Inch  alter  mptnre inch..  .005 

IHmensions  St  point  of  rapture ".ISOX'MSO 

Rednction  in  area  after  ruptoie,  per  oentom  of  original  saotion 97.4 

Position  of  mptnre *. 7'' ontsids  the  ganged  length 

Charscter  of  broken  siufisoo ^.  « fine  silky 


TESTS  OF  IRON,   STEEL,   AND  OTHER  MATEBIALS.       12^1 

No.  2312. 

Mark,  XI. 

Sectional  area,  ".1486  x  ".U96=.()2223  square  iooh. 


Applied  loads. 

XloBgaUon 
peruieb. 

SaoMwlTe 

elonnttoB 

perlnob. 

1 

PemiaiMBt 

B9t. 

S«eMMtTa 
panaanant 

aat 

Samarka. 

TotaL 

Per  Maare 
inob. 

Pounds. 

Ill 

222 

3:<3 

445 

556 

667 

778 

(«9 

1.900 

1.112 

1,223 

1.334 

1,445 

1.556 

1.067 

1,778 

1,800 

2,001 

2,112 

2,223 

2,334 

2.445 

2.550 

2,608 

2,770 

2,800 

3,001 

8. 112 

3,223 

3.335 

3,010 

Pounds. 

5,000 

10.000 

15,000 

20,000 

25,000 

80,000 

85^000 

40,000 

45,000 

50,000 

55.000 

60,000 

65,000 

70,000 

75,1)00 

80,000 

85,000 

00,000 

95,000 

100.000 

105,000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145.000 

150,000 

175^800 

Inch, 
0. 

.000180 
.000380 
.000560 
.000740 
.000900 
.001100 
.001300 
.001450 
.001629 
.901829 
.002020 
.002260 
.002480 
.002700 
.002950 
.008100 
.003430 
.003720 
.904020 
.004320 
.004630 
.005020 
.005420 
.005830 
.006270 
.000790 
.007350 
.007980 
.008610 

Inch, 
0. 

.000180 
.000290 
.000180 
.000180 
.000160 
.000200 
.000200 
.000150 
.300170 
.000200 
.000200 
.000240 
.000220 
.000220 
.900250 
.000150 
.000830 
.000290 
.000800 
.000800 
.000310 
.990390 
.000400 
.000410 
.000440 
.900520 
.090560 
.900630 
.000680 

0. 

0. 

laltiallaad. 
Tanaile  strength. 

0. 

••■••f  ---••- 

9. 

«••«**•  ««»  •  «  « 

.900089 

•  ^WW^^^BW 

.000170 

.900140 

.090489 

.909810 

.001029 

.001910 

.000090 

GeMral  tUmmary, 

Tenaile  strength  par  aqoareinoli  of  original  aaottao.*.. poonds..  175.890 

KloDgation  per  inch  after  rapture TT.Inoh..  .008 

Dimensioos  at  point  of  rapture ^  ..    "  136  X  "  141 

Redncilott  in  area  after  raptore.  per  oentam  of  orij^alaeotlon '.'.4..'..  "...'"  137 

Poeitionof  raptare...^. 5^' ontside  the  ganged  Iftneth 

CbanMter  of  broken  aoilhaa ,.       .  *      line  silky 


1 


1222       TESTS  OF   IBON,    STEEL,    AND   OTHEB    MATEBIAIiS. 

So.  2313. 

Mark,  XII. 

Sectional  area,  ".1496  x  ".1496=. 02238  square  inch. 


Applied  loftds. 

EloDntloii 
perlnoh. 

Permanent 
set. 

SaooeuiTe 

permanent 

eet. 

Bemarks. 

Total. 

PeraquAre 
inch. 

rounds, 
U2 
224 

Pottndt, 

5^000 

10.000 

15,000 

20.000 

25.000 

80.000 

35,000 

40.000 

45.000 

60.000 

55,000 

00,000 

05,000 

70.000 

75.000 

80,000 

85.000 

90.000 

95.000 

100,000 

106.000 

110,000 

115,000 

120,000 

125,000 

130.000 

135, 000 

140, 000 

145,000 

150,000 

103,990 

Ineh, 
0. 

.000220 
.000400 
.000690 
.000790 
.000900 
.001100 
.001300 
.001550 
.001760 
.001900 
.003170 
.002410 
.007040 
.002890 
.003140 
.003450 
.003080 
.003050 
.004340 
.004000 
.005000 
.O0.')400 
.O0.'i970 
.000510 
.007080 
.007050 
.008580 
.009500 
.010380 

Inch, 
0. 

.000220 
.000180 
.000190 
.000200 
.000170 
.000200 
.000200 
.000190 
.000200 
.000210 
.000210 
.000240 
.000230 
.O002.')0 
.000250 
.000310 
.00U230 
.000270 
.000300 
.000350 
.000370 
.000400 
.000510 
.000540 
.000570 
.000570 
.00093C 
.000920 
.000880 

Ineh, 
0. 

0. 

Initial  load. 
Tensile  strength. 

330 

418 
500 

—.000030 

—.000030 

071 

7H3 

K»5 

1.007 

'"".ooooio"" 

■"."OOOOTO"' 

1, 110 

1,  2:u 

1,343 
1,455 

.000129 

.000080 

l.Stf? 

1.079 

1,700 
1,002 

.000310 

• 

.000190 

2,014 
2.120 

2. 2.38 
2, 350 
2. 402 

.000710 

.000400 

2.  574 

2.0M 
3.708 

.001470 

.000700 

2.900 

3, 021 

3,133 
3. 245 

.003110 

.001040 

3, 357 

3,070 

Oeneral  summary. 

Toniiilo  Rtrengfch  per  square  inch  of  original  section pounds..         163,900 

Klougstion  per  inch  after  ruptnre ..inch..  .008 

Dimensions  at  point  of  raptore ".133X  ".133 

IlMinotion  in  area  after  rnpture,  per  contom  of  original  section 20.9 

Position  of  raptnro 6"  ontside  the  ganged  length 

Character  of  broken  sarCsoe fine  silky 


TBSTS  OF   IBON,    STEEL,   AMD  OTHER   MATERIALS.        1223 

No.  2314. 


Mark,  XIII. 

Sectional  area,  ".U95x".1492=:.02235  square  inch. 


Applied  loads. 

Blongation 
per  ioob. 

• 

Snocessive 

elongation 

perinob. 

Permanent 
set. 

Saceesslre 

permanent 

set. 

Remarks. 

ToUl. 

Per  square 
inon. 

PoumUi. 

112 

224 

335 

447 

550 

671 

782 

804 

1,006 

1,118 

1,220 

1.341 

1.453 

1,565 

Poundi. 
5,000 

10,000 

15,000 

20,000 

26,000 

30.000 

85,000 

40.000 

45,000 

50.000 

55,000 

60,000 

65.000 

70.000 

75,000 

80.000 

85,000 

90,000 

95,000 

100.000 

105,000 

110,000 

115.000 

120,000 

125,000 

130.000 

135,000 

140,000 

145,000 

160,000 

167, 130 

Inek. 
0. 
.000300 

.000400 
.000500 
.000710 
.000030 
.001130 
.001330 
.001560 
.001730 
.001030 
.002200 
.002100 
.002630 
.002860 
.003160 
.003370 
.003670 
.001070 
.004380 
.001730 
.005140 
.005500 
.006080 
.006640 
.007230 
.008000 
.008780 
.000720 
.010970 

Inch. 
0. 

.000200 
.000200 
.000190 
.000120 
.000220 
.000200 
.000200 
.000230 
.000170 
.000900 
.000270 
.000200 
.000230 
.000230 
.000290 
.000220 
.000300 
.000400 
.000310 
.000350 
.000410 
.000450 
.000490 
.000560 
.000500 
.000770 
.000780 
.000940 
.001250 

jM0a. 
0. 

0. 

Initial  load. 
Tensile  strength. 

0. 

.000090 

.000030 

« 

.000130 

.000100 

1.076 

!       1.788 
1       1.900 

.000260 

.000120 

2,012 
2,123 
2,235 
2,.«7 
2.459 
2.570 
2,682 
2.794 
2.006 
.1.017 
3,120 
3, 241 

3.  ma 

.000600 

.000440 

.001530 

.000840 

.003190 

.001660 

3.735 

**"■"" ••••" • 

General  ovmmarjf. 

Tensile  sU«ngth  per  square  inch  of  original  section pounds..  167,130 

RUingation  per  inch  after  mptnro inoh..  .ii'J4 

IHmenaions  at  point  of  rapture , ".137x".  137 

Re<laction  in  arra  after  rupture,  per  centnm  of  original  section 10.0 

Pofdtion  of  raptaro 2"  Inside  the  gauged  lentflh 

Character  of  broken  surface fine  silky 


I 


1224       TE8TS   OP   IROX,    STEEL,    AND   OTHER  MATERIALS. 


No.  2315. 

Mark,  XIV. 

Sectional  area,  'M494x'M494=.02232  square  inch. 


Applied  loads. 

Elonpitioii 
per  Inch. 

SacceMive 

blODSatiOQ 

perlnoh. 

• 

Permanent 

aet. 

SaooMsive 
pdrmanent 

set 

Bematka. 

Total. 

( 

Por  aquare 
iucli^ 

Pomids. 

5,000 

10, 000 

15,000 

20.000 

25,000 

30.000 

35.000 

40,009 

45.000 

60.009 

55.000 

60,000 

05.000 

70.000 

75,000 

80.000 

85.000 

90,000 

05,000 

100.000 

105,000 

110,000 

115,000 

120, 000 

125,000 

130.000 

135,000 

140.000 

145,000 

150,  0(10 

158.600 

Pound*. 
112 
2J3 
335 

Inch. 
0. 

.000210 
.000410 
.000570 
.000770 
.000909 
.901160 
.001340 
.001569 
.001740 
.001970 
. 002170 
.002400 
.002620 
.002860 
.003120 
.003420 
.008660 
.  003970 
.004820 
.004070 
.005030 
.006480 
.005090 
.006539 
.007040 
. 007750 
.008680 
.000660 
.010900 

Inch. 
0. 

.O0C21O 
.000209 
.000160 
.000209 
.000190 
.000290 
.000180 
.000220 
.000180 
.000230 
.000200 
.000230 
.000220 
.000249 
.900260 
.000300 
.000249 
.00U310 
.000860 
.000350 
.000360 
.000450 
.000510 
.000540 
.000510 
.000710 
.000930 
.000980 
.  001240 

Inch. 

0. 

Inch, 
0. 

Initial  lowl. 
Tensile  strength. 

446 

558 

.000030 

.000030 

669 

781 

i          893 
1       1,004 

.000050 

.000020 

;       1.110 

1.228 
1. 339 
1,451 
1.562 

.000110 

.000060 

'       1.074 

1      1, 7P6 
1.897 
2,009 
2.120 
2, 232 
2. 344 
2. 455 
2, 567 
2.678 
2.700 

2.  002 
3,CI8 
3, 125 

3.  2.16 
3.348 
3,540 

.000280 

.000170 

.000090 

.000410 

.001460 

.000770 

.003160 

.001690 

General  summary. 

Tensile  strength  per  aqaare  inch  of  original  aection pounds..      158.600 

KUmgatioD  i>er  inch  after  rapture r..inch..  .006 

]>iiiieuHion8atpoint4)f rnplnre .".".'.-..-".''.*.*.*.'-*.*-.   ..''*.130X"*.130 

l.'iHliiotion  in  area  after  rnptare,  poroentnm  of  original  section "..".'.'.'.".".*." ".'".*        V' 24  3 

INmitionofraptore 84'' in Wde  the  ganged  section 

Clituacler  of  broken  snrfaoe fine  silky 
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No.  2316, 

Mark,  XV. 

Sectional  area,  ^M490x^M490=:.02229  square  inch. 


Applied  loads. 

Elon^ration 
per  Inch. 

SnooesclTe 

elonffatlon 

perlneh. 

Pormanent 

Mi. 

SaooeMiye 
penBanftnt 

Mt. 

Bemark*. 

Total. 

Per  sqaMne 
iDch. 

Poundt. 

Ill 

223 

334 

446 

557 

660 

780 

891 

l,t03 

1,115 

1,226 

1.337 

1,449 

1.672 
1,783 
1.895 
2,006 
2.118 
2. 229 
2,340 
2,452 
2..Vt3 
2.675 
2.7b6 
2,808 
3,009 
3,120 
3.232 
3,344 
3,060 

Poundg. 

5,000 

10.000 

15.0U0 

20,000 

35.006 

30,000 

35.006 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70.006 

75,000 

80,000 

85.000 

90,000 

9^000 

100.000 

105,000 

110,000 

115,060 

120,000 

125.000 

130,000 

135.000 

140,000 

145,006 

150.000 

164,200 

Inch. 
0. 

.000200 
.000370 
.000560 
.000730 
.00J930 
.0<riU20 
.001320 
.0015310 
.001720 
.«K)1920 
.002130 
.002380 
.002610 
.002870 
.003090 
.008336 
.003610 
.008900 
.004210 
.004500 
.004960 
.005380 
.005900 
.006390 
.006860 
.007600 
.008370 
.009260 
.010460 

Inek, 
0. 

.000206 
.000170 
.000186 
.000186 
.000200 
.000090 
.000800 
.006200 
.000200 
.000200 
.000210 
.000250 
.000230 
.000266 
.000220 
.000246 
.000280 
.000290 
.000310 
.000889 
.000370 
.000420 
.000520 
.000490 
.000470 
.000740 
.000770 
.000890 
.001200 

Inek. 
0. 

0. 

IniUal  load. 
Tensile  atreDgtb. 

0. 

.000070 

.000076 

.000190 

.006066 

•  ^^^^PiW^w 

.000176 

.000560 

.000260 

.001400 

.000846 

.002806 

.001496 

• 

General  summary. 

Tensilo  atreDgtb  per  eqnare  inch  of  original  aeotion ponnda . .  104,  ?00 

KloDf^tlon  per  inch  after  rnptare inch..  .010 

DimenBioBB  at  point  of  mptare 'M34x'M34 

Reduction  in  area  after  mptnre,  per  oentam  of  original  aeotion 19. 4 

PoaitioB  of  raptare .6f' outside  the  ganged  lenffth 

Character  of  broken  aarihee fiueaiU^y 


1226        TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2317. 

Mark,  XVL 

Sectional  area,  ".1189  x  'M492=.02222  sqaaro  inch.  .■ 


Applied  loads. 

EloDfpition 
per  inch. 

SnoceaalTe 

elongation 

perlnch. 

Pennanent 
set. 

Sneceasive 

pennanent 

set. 

Bemarka. 

Total. 

PerMiiare 
inch. 

Pounds. 

Ill 

222 

333 

444 

556 

607 

778 

889 

1.000 

1.111 

1.222 

1,3.13 

1,444 

1,656 

1,667 

1,778 

1,8H9 

2,000 

2.111 

2.222 

2,3.13 

2,444 

2,566 

2,667 

2.778 

2. 889 

3,000 

3,111 

3,222 

3,333 

3,606 

Pounds. 

5,000 

10,000. 

15.000 

20.000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

65,000 

00,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

05.000 

100,000 

10.**,  000 

110,000 

115,000 

120.000 

125.000 

130,000 

135,000 

140.000 

145,000 

150,000 

167, 740 

Inch. 
0. 

.000200 
.000400 
.000540 
.000740 
.  00U1MW 
.001140 
.001330 
.001630 
.001720 
.001920 
.002130 
.002350 
.002600 
.002810 
.003120 
.003370 
.003640 
.003950 
.004310 
.004710 
.005060 
.005500 
.006090 
.006600 
.007240 
.008000 
.008900 
.010000 
.011220 

Inch. 
0. 

.000200 
.000200 
.000140 
.000200 
.000300 
.000200 
.000190 
.000200 
.000190 
.000200 
.000210 
.000220 
.000250 
.000210 
.000310 
.000260 
.000270 
.000310 
.000360 
.000400 
.000350 
.000440 
.C00600 
.000510 
.000640 
.000760 
.000900 
.001100 
.001220 

Inch. 
0. 

Inch. 
0. 

IniUalload. 
Tenaile  strength. 

0. 

.000010 

.OOOOiO 

.000100 

.000090 

» 

.000300 

.000200 

.000640 

.000340 

.001620 

.000680 

.008880 

.001810 

•""••*"•*•*  * 

Oenerdl  oMmmorjf. 

Tensile  strength  per  soaare  inch  of  original  section pounds. .  157, 740 

Rlimgation  per  inch  alier  mptnro inch..  .007 

ninionslons  at  point  of  rapture ".]33XM»3 

Keilaction  in  area  after  rpptnre,  por  oentnm  of  original  seotion 20.4 

PoHition  of  rapture 6|"  oatside  the  gauged  leoeth 

Character  of  broken  surfiMe fine  silky 
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No.  2318. 

Mark,  XVII. 

Sectional  area,  ".1488  x'M488=. 02214  square  inch. 


Applied  loads. 

Elongation 
per  Inch. 

SnoGMsive 

elongation 

perincb. 

Pennaaent 
set. 

SaeoeadTe 

pennanent 

•et. 

Bemarka. 

• 

ToUl. 

Per  aqnare 
inen. 

Pounds. 

Ill 

221 

332 

443 

563 

804 

775 

888 

•98 

1,107 

1,218 

1,328 

1.439 

1,550 

1,881 

1,771 

1,883 

1,988 

2.103 

2.214 

3,335 

2,435 

2,548 

2,857 

2.788 

2.878 

2,989 

3,100 

3.200 

• 

Poundi. 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
60,000 
55,000 

«to,ooo 

85.000 

70,000 

75,000 

80,000 

85,000 

M.000 

«5,000 

100.000 

105.000 

110,000 

116,000 

120.000 

125,000 

130,000 

135,000 

140.000 

144,530 

Inch, 
0. 

.000300 
.000880 
.000670 
.000770 
.000060 
.001150 
.001860 
.001530 
.001740 
.001040 
.002180 
.002380 
.002830 
.003880 
.003180 
.003450 
.003740 
.004080 
.004480 
.004870 
.006330 
.005880 
.000300 
.007040 
.007710 
.008530 
.000450 

0. 

.000200 
.000180 
.000180 
.000200 
.000180 
.000200 
.000200 
.000180 
.000210 
.000200 
.000240 
.000200 
.000260 
.000250 
.000260 
.000320 
.000290 
.000340 
.000400 
.000800 
.000450 
.000540 
.000530 
.000860 
.000870 
.000820 
.000920 

0. 

IndL 
0. 

Initial  load. 
Teasile  strength. 

.000010 

.000010 

• • • • /• «••■•* 

.000020 

.000010 

.000080 

.000088 

.000270 

.000190 

1 

.000770 

.000500 

.001780 

.001010 

.008790 

.002010 

General  sumTiutry, 

Tonaile  strength  per  square  inch  of  original  seetion • pounds..    144,530 

Elongation  per  inch  afterniptore inch..         .003 

Dimensionaatpointofruptare ".147X'M47 

Reduction  in'area  after  rapture,  per  eentum  of  original  section 2.4 

PoHition  of  rupture 4".8  outside  the  gauged  length 

Chanoter  of  broken  sur&oe wiaiid  metal ;  line  silky.    Fraetared  at  defeotive  spot  in  wire 


1228        TESTS   OF   IRON^    STKEL,    AND    OTHER   MATERIALS. 

No.  2319. 

Mark,  XVIII. 

Sectional  area,  'M492x".U96=.02232  square  incli. 


Applied  l(Mid«. 

Kloneation 
per  moh. 

SocceesiTe 

olonKation 

per  kioh. 

PermaBent 
set. 

Saocesaive 

pennaneBt 

set 

Bemarka. 

Total. 

Per  aa  oare 
incn. 

• 

Pounds. 

112 

223 

335 

446 

658 

669 

731 

803 

1,004 

1,116 

1,228 

1,830 

1,451 

1,562 

1,674 

1,786 

1,807 

2,000 

2,120 

2,232 

2,344 

2,455 

2,567 

2,678 

2.700 

2,902 

8.013 

3,125 

8.236 

3.348 

3,514 

Pmmdg. 

5,000 

10,000 

16,000 

20,000 

25.000 

30.000 

85.000 

40,000 

45,000 

50.000 

55,000 

60,000 

65.000 

70,000 

75,000 

80,000 

85,000 

00,000 

05,000 

100,000 

106.000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145.000 

150,000 

157,440 

Inch. 
0. 

.000200 
.000380 
.000580 
.000760 
.0000^0 

.ooiiao 

.001880 
.001520 
.001720 
.001020 
.002120 
.002360 
.002500 
.002820 
.008070 
.003350 
.003610 
.003050 
.004810 
.004650 
.005040 
.005450 
.005900 
.006500 
.007130 
.007020 
.008820 
.010000 
.011400 

Inch* 
0. 

.000200 
.000180 
.000200 
.000180 
.000160 
.000210 
.000900 
.000100 
.000200 
.000200 
.000200 
.000240 
.000280 
.000230 
.000250 
.000280 
.000260 
.000340 
.000360 
.000340 
.000390 
.000410 
.000540 
.000510 
.000630 
.000790 
.000090 
.001180 
.001400 

Inch. 
0. 

0. 

Initial  load. 

* 
Tenaile  strength. 

0. 

— 

.000090 

.000080 

.600070 

.000040 

.000240 

.000170 

.... 

.000680 

.000300 

.001450 

.600820 

.003270 

.001820 

General  tummarif. 

Tensile  strength  per  sqaare  inch  of  original  section ponnds..  167,440 

EloDgfttion  per  inoh  after  raptare inch..  .006 

Dimensions  at  point  of  mptnie 'MS2X".  132 

Seduction  in  area  after  rupture,  per  centum  of  original  section 2L0 

Position  of  raptare 5"  outside  the  ganged  length 

Character  of  broken  surfisoe flue  silky 


'^^•1  >" 
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No.  2320. 

Mark,  XIX. 

Sectional  area,  'M494x'M496=. 02235  square  inch. 


Applied  loads. 


Total. 


Pounds. 

112 

224 

335 

447 

559 

671 

7«2 

894 

tOM 

t118 

1«229 

1,341 

1,453 

1,565 

1,676 

1,7F« 

1.900 

2,012 

2.123 

2.235 

2,347 

2,459 

2,570 

2,683 

2,794 

2,006 

3.017 

3,129 

3,241 

3,351 

3,724 


Per  saoAre 
incii. 


Pounds. 

5, 009 

10,000 

15,000 

20,000 

25,000 

30,000 

85,000 

40.000 

45,000 

50.000 

55,000 

60.000 

05,000 

70.000 

75^000 

80,000 

86,000 

90,000 

95,000 

100,000 

105, 000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,009 

140,000 

145,000 

150,000 

166,620 


EloD^tioD 
per  inch. 


Inch, 
D. 

.000200 
.000400 
.090560 
.000740 
.000^90 
.001120 
.001290 
.001500 
.001680 
.001899 
.002099 
.002320 
.002530 
.00i780 
.003010 
.003270 
.003520 
.003830 
.004170 
.004540 
.004890 
.005299 
.OOfieM 
.006210 
.006760 
.007330 
.008079 
.008960 
.010070 


8aco6M(ve 

elonf(*tion 

per  inch. 


Inch. 
0. 
.000200 
.000200 
.000189 
.000160 
.000150 
.000230 
.000170 
.000210 
.000180 
.000210 
.000200 
.000230 

.  wnmo 

.000250 
.000230 
.000260 
.000250 
.000310 
.000840 
.000370 
.000850 


.000899 
.000530 
.000550 
.000570 
.000749 
.000890 
.  001110 


Permanent 
eet. 


Inch. 


0. 


0. 


,000069 


000080 


,090230 


000560 


001190 


.  002629 


SnooesalTe 

'permanent 

set. 


Inch, 


0. 


.000050 


.900030 


090169 


.000389 


001439 


Bemarka. 


Initial  load. 


Tensile  strength. 


General  summmrjf, 

m 

Tensile  Mrength  per  sqoare  inch  of  original  section pounds..  166,020 

ElonKHtiop  per  inch  after  rapture inch..  .025 

IHiDt-nsioDsatpointof  ruptore 'M33X".133 

Itodnciioo  in  area  after  ruplnre,  per  oentom  of  original  ■ectJon 20.0 

I'onitioD  of  rupture ..at  middle  of  ganged  length 

Charaoter  of  broken  surfiMO..... • finoailky 


1230       TESTS    OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2321. 

Mark,  XX. 

Sectional  area,  'M500x'M500=.0225  sqaare  inch. 


Applied  IomU. 


ToUl. 


Pounds. 
112 

8:{8 

4:'i0 
503 
075 
788 
OtpO 
1,013 

1.  ri6 

1.237 
1, 3.'>0 
1.403 
1.076 
1,088 
l.HOO 
1,913 
2.025 
2,138 
2, 250 
2,303 
2,4T5 
2,588 
2,700 
2, 813 
2,025 
3,038 
3.150 
3, 203 
3,375 
3,710 


Per  sqaare 
incu. 


Ponndt. 

5,000 

10,000 

16,000 

20,000 

25,000 

30.000 

35,000 

40,000 

45,000 

50,000 

65,000 

00,000 

65.000 

70.000 

75.000 

80,000 

86,000 

90,000 

05,000 

100,000 

105. 000 

110,000. 

115,000 

120,000 

125, 000 

130,000 

i:{5,ooo 

140.000 
145,000 
150,000 
164,800 


Slonaatfon 
per  mch. 


Ineh, 
0. 

.000200 
.  (KM370 
.000650 
.000730 
.000050 
.001120 
.001300 
.001520 
.001720 
.001060 
.002170 
.002400 
.002610 
.002840 
.003100 
.003360 
.003040 
.003930 
.004270 
.004610 
.004970 
.006370 
.005870 
.006360 
.006820 
.007580 
.008350 
.009160 
.010350 


BncGAUive 

elongation 

per  inch. 


Inch. 
0. 

.000200 
.000170 
.000180 
.000186 
.600220 
.  000170 

.oooisa 

.000220 
.000200 
.000240 
.000210 
.000230 
.000210 
.000236 
.000260 
.000260 
.000280 
.000290 
.000340 
.000340 
.000360 
.000400 
.000660 
.000490 
.000460 
.000760 
.000770 
.000800 
.001200 


Permanent 
eet. 


Inch. 


0. 


0. 


.000070 


.  OOOLIO 


.000240 


.000620 


,001320 


002870 


SacoessiTo 

permanent 

Bet. 


Inch, 


0. 


.000076 


.OOOOM 


.000180 


.000380 


.000700 


.001560 


Bemarks. 


Initlalload. 


Tensile  etrength. 


General  summary. 

Tensile  BtrenKtIi  per  sqaare  inch  of  original  seotlon ponnds..      164,800 

Elongation  per  inch  aftermptnre inch...  .008 

1>imen8i€ns  at  point  of  mptare ".134X'M34 

Koduction  in  area  after  rupture,  per  oentam  of  original  seotton..... 20.2 

Position  of  rapture 4^  outaide  the  ganged  length 

Character  of  brotten  aorfaoe • •• i. flneaiuy 
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STEEL  WIRE  'M5  SQUARE,  TINNED. 

bh  dnMight.    8] 
tMt  nnmben.] 


[Hm  reoeiTed  ft  light  umealiiiK  *^t  tbe  fifth  dnwight.   Speoimaiis  teken IhMn  coil  in  theorder  of  their 

.  "  ~  .1 


No.  1675. 
Sectional  area,  ".ISOOx  ".1606=.02257  aqaare  inch. 


Applied  loads. 

Elonntion 
per  inoh. 

Saooeaehre 

elonoAtioQ 

pwlnoh. 

Permaaeiit 
aet. 

SnooeMire 

pemAnent 

•et. 

BaoiarkA. 

ToUL 

Per  M  awe 
inon. 

Founds. 
113 
226 
339 
451 
561 

on 

790 
903 
1,010 
1.129 
1,241 
1.354 
1,467 
1,589 
1.688 
1,806 
1,018 
2.031 
2,144 
2.257 
3.370 
2,483 
2.596 
3.708 
2.821 
2,934 
2,033 

Pifundi, 

6,000 

10,000 

15,000 

20,000 

25^000 

80.000 

35,900 

40,000 

45,009 

M.OOO. 

56,009 

60,000 

65,000 

70.000 

75,909 

89,000 

85.000 

90  000 

95.000 

100.000 

105.009 

110,000 

115.000 

120.009 

125,000 

130.000 

130,700 

Inek. 
0. 

.000120 
.000819 
.090469 
.090640 
.090810 
.001019 
.001229 
.001410 
.091630 
.001849 
.093090 
.092300 
.002660 
.002840 
.003110 
.008410 
.003780 
.004189 
.004689 

.005810 
.906710 
.008300 
.909940 
.018009 
.9260 

0. 

.000120 
.000199 
.000150 
.000180 
.000179 

.900219 
.000199 
.990230 
.090210 
.000220 
.000240 
.000250 
.000390 
.000379 
.000300 
.099379 
.900490 
.000500 
.000590 
.600570 
.000009 
.001590 
.001619 
.608140 
.007930 

0. 

Inek, 
0. 

InitliaioMl. 

■ 

Tensile  strength. 

^^"«  WwW4^^F 

-.000689 

-  .000930 

0. 

.000069 

.900099 

.000310 

.000260 

....••..•... 

.001010 

.000700 

.003569 

.002570 

General  eummarif. 

Tensile  strength  per  square  inoh  of  original  Motion « poinds..         130^790 

Elongation  per  inoh  after  rupture • Inoh..  .023 

llimensions  at  point  of  rupture 'M21X".121 

Keduetion  in  area  after  rupture,  per  oentnm  of  original  seotion ••• '8&1 

Clianoter  of  broken  snrfaoe • •••..•• fine  silky 
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No.  1676. 
Sectional  area,  'M500x'M505=:.02257  square  inch. 


Applied  loads. 


Total. 


Pounds. 

113 

226 

339 

451 

504 

C77 

790 

903 

1,010 

1. 129 

1,241 

1,354 

1,467 

1,580 

1.693 

},B06 

1,918 

2.031 

2,144 

2,237 

2.376 

2, 483 

2,596 

2, 708 

2,821 

2,934 

2,953 


Per  Aq  aare 
incn. 


Pound*. 

5,000 

10,000 

l.'S.OOO 

20.000 

25.000 

30,000 

35.000 

40.000 

45,000 

50.000 

55.000 

00,000 

05.000 

70,000 

73.000 

80,000 

83.000 

90.000 

05. 000 

100,000 

105, 000 

110.000 

115,000 

120.000 

123, 000 

130,000 

130,840 


Elontratioji 
per  inch. 


Inch. 
I). 

.000200 
. 000310 
OOOuOO 
.OOOOM 
.OOOjWO 
.OOJOffi) 
.001220 
.001420 
.001630 
.001850 
.  OO'JOoO 
. 002240 
. 00i5uO 
.  002770 
.003000 
.  00321*0 
.003660 
.  003880 
.  0042.10 
.004660 
. 005110 
.003660 
.006420 
.  007540 
.000870 
.  010570 


Sacc«fleive 

eloneaUoQ 

per  inoh. 


Ineh, 
D. 

.000200 
.000110 
.000190 
.000180 
.000300 
.OOOIKO 
.000160 
.000200 
.000210 
.000220 
.000200 
.000490 
.000200 
.000270 
.000230 
.O002CO 
.000280 
.000320 
.000350 
.000430 
.000450 
.000630 
.000760 
.001120 
.002380 
.000700 


Pennanent 
aet. 


Inch. 


0. 


0. 


,000060 


.000200 


.000360 


.000770 


.002000 


Saccesaive 

pennaaeiit 

aet. 


Inch, 


0. 


.000140 


000160 


.000410 


.001210 


RemarkB. 


Initial  load. 


Tensile  ati)«igth. 


General  summary. 

Tenaile  strength  per  aquare  inoh  of  original  aection ....poanda..  130,840 

Elongation  per  inoh  after  rupture inch..  .0035 

Dimeoaiona  at  point  of  ruptore 'MIOX'MIO 

Kednction  in  area  after  rupture,  per  oeotnm  of  original  aeotiOB 40.4 

Poaitiou  of  rupture ^ cuttide  the  gang«d  length 

Charaoter  of  broken  aorfiMe • flneaiiky 
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No.   1677. 

Sectional  area,  'M500x'M505=. 02257  square  inch. 


Applied  loads. 


Totol. 


Poundt. 

118 

226 

339 

451 

664 

677 

790 

903 

1.016 

1,129 

1,241 

1,354 

1,467 

1,580 

1,603 

1.806 

1,918 

2,031 

8,144 

2,257 

2.370 

2,483 

2,596 

2,708 

2.821 

2.934 

3,036 


Per  Mnare 
inoQ. 


Pounda. 

5.000 

10,000 

15,000 

20,000 

26,000 

30,000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80.000 

85,000 

90.000 

95,000 

100.000 

105,000 

110. 000 

115.000 

120.000 

125.000 

130,000 

134, 510 


EIoDgation 
permcli. 


Inch. 
0. 

.000170 
.000340 
.000610 
.000670 
.000800 
.  001050 
.001250 
.001460 
.  001670 
.001870 
.  002070 
.002330 
.0(12500 
.  002830 
.003110 
.003;)60 
.003640 
.OOSOiM) 
.004350 
.004740 
.005220 
.005780 
.006190 
.007540 
.009570 
.020000 


Snocessive 

eloDj^atioD 

per  inch. 


Inch. 
0. 

.000170 
.000170 
.  000170 
.000100 
.000190 
.000190 
.000200 
.000210 
.000210 
.000200 
. 000200 
.000260 
.  000230 
.000270 
.000280 
.  000250 
.000280 
.  000350 
.000360 
.  000390 . 
.000480 
.000560 
.000710 
.001050 
.  0021130 
.  010430 


PcrniauoDt 
sot. 


Inch. 


Succosiiive 

peruianent 

set. 


Iiush. 


0. 


0. 


0000 jO 


,000130 


000340 


.000740 


001920 


Remarks. 


Initial  load. 


000050 


000080 


.000210 


.000400 


.001180 


Tenailo  strengtli. 


General  summary. 

Tensile  stren|;th  per  square  inch  of  orijpnal  section ponnds. .  134, 510 

Zlonj^tion  i>er  incti  after  raptnre iuoh..  .012 

Dimensions  at  point  of  mptnre ".  125X'M2o 

Bednctionin  area  after  rupture,  per  centxun  of  original  section '. 30.7 

Position  of  rupture T'.Soateide  the  ganged  lenirtli 

Character  of  broken  snrfaoe fine  silky 

H.  Ex.  31 -78 


1232        TESTS   OF    IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1676. 

Sectional  area,  ''.15()0x'M505=:.02257  square  inch. 


Applied  loads. 


ToUl. 


Pounds. 

113 

226 

3»9 

451 

504 

677 

790 

903 

1,016 

1. 129 

1. 241 

1,8.'>4 

1.467 

1,580 

1.693 

T,806 

1,918 

2.031 

2,144 

2,257 

2. 370 

2, 483 

2,596 

2,708 

2,821 

2,931 

2,053 


Per  iiq  oare 
iuou. 


Poiindt. 

5,000 

10,000 

15,000 

20.000 

25.000 

30,000 

35,000 

40.000 

45,000 

50.000 

65.000 

00,000 

65,000 

70,000 

75, 000 

80.000 

85.000 

90.000 

95.000 

100.000 

105. 000 

110,000 

115,000 

120,000 

125.000 

130,000 

130,840 


Eloncration 
per  inch. 


8acc«ti8iiFe 

eloDicfttion 

per  inch. 


Permanent 
set. 


;  Saccesaive 

peimanent 

set. 


Kemarlu. 


Inch. 
0. 
.000200 

Inch. 
0. 

.oooeoo 

.000110 
.000190 
.000180 
.000200 
.OOOIM 
.000160 
.600200 
.000210 
.000220 
.000200 
.000490 
.000260 
.000270 
.000230 
.1N)02S0 
.000280 
.000320 
.000350 
.000430 
.000450 
.000650 
.000760 
.001120 
.002380 
.000700 

Inch. 
0. 

Inch. 
0. 

Initialload. 

.000310 

0O0500 

0. 

flOOOHO 

.QOOjIKO 

.OOlOffi) 

.0012*20 
.001420 
.OOlfflO 

.  vVvvW 

.000060 

.001850 

.  00-jOnO 
.002240 

.1KI0200 

.00014* 

.  00251)0 

•• 

.  00277U 

i 

.  00.1000 

.  oo:rji'0 

.OW>360 

.000100 

.003660 

.003880 

.0042.10 
.004600 

.000779 

.000410 

.005110 

.005660 

.006420 
.007M0 

.002000 

.•01280 

.009670 

. 010570 

Tenaile  otvoncth. 

General  eummary. 

Tensile  strenf^th  per  square  inch  of  original  section • pounds..  180, 840 

Slongation  per  inch  after  rupture inch..  .0036 

Dimensions  at  point  of  rupture ".IIOX'MIO 

Reduction  in  area  after  rupture,  per  centum  of  original  aoctiOB 40.4 

Position  of  rupture ^ outside  the  ganged  lensth 

Character  of  broken  sorflMe fine  silky 
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No.  1677. 
Sectional  area,  ".1500  x'M505= .02257  square  inch. 


Applied  loads. 

EIoDzatiOD 

TotaL 

Per  tanare 
inch. 

per  inch. 

Poundi. 

Pounda. 

Inch. 

113 

5.000 

0. 

22« 

10.000 

.000170 

338 

15,000 

.000340 

451 

20.000 

.000510 

5M 

25.000 

.000070 

•77 

80,000 

.000860 

790 

35.000 

.001050 

903 

40,000 

.001250 

1,010 

45,000 

.001400 

1.129 

50.000 

.001670 

1,241 

55,000 

.001870 

1.354 

60,000 

.  002070 

1.407 

05.000 

.  vorxvi 

1.580 

70.000 

.    .0U2560 

1.093 

75,000 

.002830 

1.800 

80,000 

.003110 

1.918 

85,000    1 

.003360 

2.031 

90,000 

.003640 

2.144 

95.000 

.0039(10 

2.257 

100,000 

.004350 

2.370 

105,000 

.004740 

2,483 

110, 000 

.005220 

2.590 

115,000 

.005780 

2,708 

120,000 

.006490 

2,821 

125, 000 

.007540 

2.934 

130,000 

.009570 

3,030 

134, 510 

.020000 

SaoceAslve 

eloxkication 

per  inch. 

Inch. 
0. 
.000170 

Porniauont 
set. 

Inch. 
0. 

Succosidve 

poriuanent 

set. 

Inch. 
0. 

.000170 

. 000170 

0. 

.000160 

.000190 

.000190 

.000200 
.  000210 

.OOOOJO 

.000050 

.  00O210 

.000200 

.000200 
. 000200 

.000130 

.000080 

.000230 

.000270 

.000280 
.000250 

.000340 

.000210 

.000280 

.000330 

.000360 
.  000390 .  ' 

.000740 

.000400 

.000480 

.000560 

.000710 
.001050 

.001920 

.001130 

. 002U30 

.  010430 

Remarks. 


Initial  load. 


Tousilc  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  orlj^nal  section pounds. .  134, 510 

Elongation  per  inch  after  mptare inch..  .012 

Dimensions  at  point  of  mptare ".125X".  12j 

Bednction  in  area  after  mptare,  per  centum  of  original  sectiOD ' 30.7 

Position  of  rapture r'.3oatside  the  ganged  length 

Character  of  broken  sorfaoe fine  silky 

H.  Ex.  31 -78 


1234        TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

Ko.  1678. 
Sectional  area,  'M500x'M505 =.02257  square  inch. 


Applied  loads. 

Elongation 
por  inch. 

Inch. 
0. 
.000230 
.  000370 
.000550 
.000740 
.000940 
. 001130 
.  001310 
.00151K) 
.  001720 
. 001930 
.  002140 
.002350 
.  002600 
.002870 
.003170 

.oo34;;o 

.  003720 
.  004070 
.004470 
.  004970 
.005470 
.006230 
.007320 
.008960 
.017500 

Saccessire 

elonf^ation 

per  inch. 

Pernioneut 

84»t. 

Successive 

permanent 

set. 

Inch. 
0. 

Bomarka. 

Total. 

}*er  aqnare 
incn. 

Poundt. 

113 

226 

339 

451 

564 

677 

790 

903 

1,016 

1.129 

1,241 

1.354 

1,487 

1.580 

1,603 

1,806 

1.018 

2,031 

2.144 

2,257 

2,370 

2,483 

2.596 

2,708 

2,821 

2,890 

Poundi. 

5,000 

10, 000 

15, 000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

.«>5, 000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95, 000 

100,000 

105, 000 

110,000 

115,000 

120,000 

125, 000 

128,050 

Inch. 
0. 

.000230 
.000140 
. 00013U 
.000190 
.000200 
.000190 
.000180 
.  000190 
.000220 
.000210 
. 000210 
.000210 
.  000250 
. 000270 
.000300 
.000260 
.000290 
.000350 
.000400 
.  000500 
.  000500 
.O007G0 
.001090 
.  001610 
.008540 

Inch. 
0. 

Initial  load. 

• 

.000030 

.000030 

1 

'   .000060 

.000030 

.000160 

.000100 

.000350 

.000190 

.000820 

.000470 

• 

.002630 

.001810 

Tensile  strongtb. 

i 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  128, 050 

Elongation  per  inch  afierraptnre inch..  .023 

Dimensions  at  point  of  mpture ".  125X'M25 

Kedaction  in  area  after  rupture,  per  centum  of  original  seotion 30.7 

Character  of  broken  sorfjAoe fine  silky 
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No.  1679. 
Sectional  area,  'M500x'M505  =.02257  square  inch. 


I 


Applied  loads. 


Total. 


Pounds. 
113 
226 
339 
451 
564 
C577 

7go 

9<)3 
1,016 
1, 129 
1,241 
1,354 
1,467 
1.580 
1,693 
1,806 
1,918 
2.031 
2,144 
2,257 
2, 370 
2.483 
2,596 
2.708 
2,821 
2,934 
2,955 


Per  gqaaro 
incn. 


Pounds, 

5,000 

10.000 

15,000 

20,000 

25.000 

30,000 

35,000 

40.000 

45,000 

50,000 

55,000 

60,000 

65,000 

70.000 

75,000 

80,000 

85,000 

90.000 

05,000 

100,  000 

105, 000 

110,  000 

115,000 

120,  000 

125,  000 

130.000 

130, 930 


Elonc&Uon 
perioch. 


Inch. 
0. 
. 000170 
.  000340 
.000500 
.000660 
.000850 
.001040 
.001250 
.001450 
.  001650 
.001850 
. 002070 
.  002320 
.002540 
.002800 
.003070 
.003320 
. 003620 
.003979 
.004310 
.004700 
. 005140 
.  005760 
.006560 
.007560 
.  010220 
.  014100 


SaooesMve 

cloDsation 

per  inch. 


Inch, 
0. 

.  000170 
.  000170 
.000160 
.000160 
.000190 
.000190 
.  000210 
.000200 
.000200 
.000200 
. 000220 
.000250 
.000220 
.  000260 
. 000270 
.  000250 
.000300 
.000356 
.000340 
.000300 
.000440 
. 000620 
.000800 
.001000 
.002060 
.003880 


Permanent 
set. 


Inch. 


0. 


— .  000020 


0. 


.000120 


.000310 


,000730 


002010 


Saccessivo 

permanent 

set. 


Inch. 


0. 


— .  000020 


.000020 


.000120 


.000190 


.000420 


.001280 


BemarkjB. 


luitiiil  load. 


Tensile  strength. 


General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds..  130,930 

Elongation  per  inch  after  mptnre inch..  .008 

Dimensions  at  point  of  mptnre ".118X".118 

Reduction  in  area  after  rapture,  per  centum  of  original  section 38.3 

PoMtionof  rupture 2V.0  outside  the  gauged  length 

C harac ter  of  hroken  surface fine  silky 


1236        TESTS   OP   IKON,    STEEL,    AND   OTHER   MATERIALS. 

Samples  of  ttfire  taken  from  experimental  cast^ron  wiro-wound  cylinder  after  oompleUon  of 

the  soldering  process  and  dismantling  of  the  cylinder. 

No.  747. 
Mark,  1. 

Sectional  area,  'M495x^M495=. 02235  square  inoh. 
Oaaged  length  10'^ 


Applied  loads. 

In  ganged  length. 

Remwka. 

TotaL 

Per  Muare 
inch. 

Elongation. 

■■ 
Set. 

Pounds. 

112 

224 

335 

447 

559 

671 

782 

894 

1,006 

1,118 

1,229 

1.841 

1,453 

1,565 

1,676 

1,788 

1,900 

2.012 

2.123 

2,235 

2,347 

2,459 

2,570 

2,682 

2,794 

2.906 

3,017 

8,129 

8,241 

8,353 

3,464 

8,576 

3,688 

3,800 

4,046 

0 

Pounds. 

5,000 

10,000 

16,000 

20,000 

25,000 

30,000 

85,000 

40,000 

45,000 

60.000 

55.000 

60,0U0 

66^000 

70,000 

75,000 

80,000 

85.000 

90.000 

95,000 

100,000 

105.000 

110.000 

115,000 

120,000 

125.000 

130,000 

135,000 

140,000 

145,000 

150.000 

155,000 

160,000 

165,000 

170,000 

181,029 

0 

Inch. 

0. 

.0018 
.0038 
.0051 
.0069 
.0088 
.0IU3 
.0122 
.0138 
.0152 
.0178 
.0193 
.0210 
.0230 
.0248 
.0267 
.0287 
.0304 
.0326 
.0346 
.0367 
.0392 
.0417 
.0449 
.0480 
.0504 
.0532 
.0567 
.0600 
.0644 
.0690 
.0750 
.0813 
.0878 

Inch. 
0. 

Initial  kMd. 
Tensile  atrengtli. 

.0001 

.0008 

.0004 

.0606 

.0006 

.0948 

.0094 

.0190 

.11 

Fractured  2'M  inside  the  gauged  length. 
Area  at  fracture,  ^M33x'M33=.0177  square  indi. 
Contraction,  20.8  per  cent. 
Appearance,  silky. 


i 
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Ko.  748. 

Mark,  2. 

Sectional  area,  'M49x^M49=.0222  square  inch. 

Ganged  length,  l(y\ 


Applied  loadB. 

In  gMiged  length. 

BemarkB. 

ToUL 

PerBonare 
Inon. 

KloDgation. 

Set. 

Poundt, 

111 

222 

833 

444 

565 

666 

777 

888 

999 

1,110 

1,221 

1,383 

1.443 

1.564 

1,665 

1,776 

1,887 

1,998 

2.109 

2,220 

2.331 

2,442 

2,553 

2,664 

2.775 

2,886 

2,997 

3.108 

3,219 

3,330 

8,441 

3,652 

8,663 

8.774 

4,124 

0 

Pounds. 

5,000 

10,000 

15.000 

20,000 

25,000 

80,000 

35,000 

40.000 

45,000 

60,000 

56,000 

60,000 

65.000 

70,000 

75,000 

80,000 

85,000 

90.000 

95.000 

100.000 

105.000 

110.000 

115, 000 

120.000 

125.000 

130.000 

135.000 

140,000 

145,000 

150.000 

155,000 

160.000 

165,600 

170,000 

185,774 

0 

Inch. 
0. 

.0018 
.0036 
.0052 
.0000 
.0082 
.0102 
.0121 
.0143 
.0100 
.0178 
.0193 
.0210 
.0229 
.0249 
.0268 
.02f5 
.0305 
.0326 
.0346 
.0365 
.0390 
.0413 
.0433 
.0459 
.0484 
.0507 
.0536 
.0564 
.0593 
.0631 
.0682 
.0712 
.0768 

Inch, 
0. 

Initial  load. 
Tensile  atrength. 

0. 

.0005 

.  0000 

.0C09 

..0022 

• 

.0039 

.0068 

.0120 

.03 

Area  at  fracture,  ^M32xM32=.0i74  sqaare  inch. 

Contraction,  21.6  per  cent. 

Fractnred  2"  outside  the  gauged  length. 

Appearance,  silky;  light-colored  metal  at  the  circamferenoe. 


I 
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^"o.  749. 

Mark,  3. 

SSectional  area,  M495x'M495=.02235  square  inch. 

Gauged  length,  10". 


Applied  loads. 

la  gaase<l  longth. 

TVmtw'kn. 

Total. 

Per  so  aare 
inoo. 

Elongation. 

Sot. 

Inch. 
0. 

Pounds. 

112 

224 

335 

447 

650 

671 

782 

804 

1,006 

1,118 

1.220 

1,341 

1,453 

1,565 

1,676 

1,788 

1,900 

2,012 

2.123 

2,235 

2,347 

2,459 

2,570 

2,682 

2,794 

2,906 

3,017 

3,129 

3,241 

3,353 

3,464 

3,  .576 

3.688 

3.800 

4.056 

Pounds. 

5,000 

10,000 

15,000 

20,000 

25,000 

30.000 

35,000 

40,000 

45,000 

50,000 

65,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

05,000 

100,000 

105,000 

110,000 

115. 000 

120,000 

125,000 

130,000 

135.000 

140,000 

145,  000 

150,000 

155.000 

160,000 

165,000 

170, 000 

181, 023 

Inch. 

0. 

.0013 
.0033 
.0040 
.0064 
.0081 
.0004 
.0114 
.0131 
.0140 
.0166 
.0182 
.0201 
.0221 
.0230 
.0260 
.0270 
.0200 
.0310 
.0340 
.0362 
.0387 
.0408 
.0433 
.0460 
.0486 
.0.508 
.0530 
.0582 
.0610 
.0659 
.  0712 
.0760 
.0860 

Initial  load. 

• 
Tenailo  strcD|rth. 

""o. 

.oooi"* 

1 

.0002 

.0008 

.0022 

.0041 

.0080 

.0163 

Area  at  fracture,  'M35x'M35=.0182  square  inch. 
Contraction,  18.6  per  cent. 
Fractured  2y  inside  the  gauged  length. 
Appearance,  fine  silky. 
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Sample  of  wire  which  broke  while  winding  the  experimental  cadi-iron  cylinder. 

Sectional  area,  ".149  x ''.149= .022  square  inch. 
Tensile  strength,  3,890  pounds =176,820  poands  per  square  inch. 
Area  at  fracture,  'M48x".  148 =.0219  square  inch. 
Contraction,  1.3  per  cent. 

Fractured  4"  from  break  in  wire  which  occurred  during  winding. 
Appearance,  silky.    Surface,  conchoidal. 

Tinned  ateel  wire  tested  after  treatment  by  heating  and  oooling. 

No.  1.  Tested  as  cut  from  coil. 
Ko.  2.  Heated  and  plunged  into  water. 
Ko.  3.  Stream  of  water  on  tongs  and  wire  until  cooled. 
No.  4.  Heated  and  tongs  taken  off,  and  wire  cooled  as  soon  as  braz> 
ing  would  have  set. 
No.  6.  Heated  and  allowed  to  cool  in  hot  tongs. 

Sectional  area  of  wire,  ".149x'M49=.0222  square  inch. 


Tenaile 

BtreDfth. 

Teafc 
nam- 

Mark. 

ber. 

_  —  _ 

Total. 

Per  sqaare 
incn. 

Potinda. 

Poundg. 

1147 

1 

3,815 

171,850 

1148 

2 

2,020 

91,000 

1149 

2 

1,980 

89,190 

1150 

3 

2.010 

90,050 

1161 

3 

1,930 

88,940 

1152 

4 

1,880 

84,080 

1153 

4 

1,915 

86,260 

1154 

5 

1,8:^0 

82,430 

1155 

6 

i,9*:o 

86,480 

115e 

Splicod  r 

1,480 

66, 670 

1157 

^   wirea  ^ 

1,690 

71,620 

1168 

with 

000 

40,640 

1159 

J    teeth,    t 

1,540 

69,370 

Area  at  fracture. 


Tn.  In.  8q.  in. 
.130y.  130=.  0169 
.  100  X.  100=.  0100 
.  100  X.  100=.  0100 
.lOOx.  100=.  0100 
.lOOx.  100=.  0100 
.lOOX.  100=.  0100 
.090X.  000=.  0081 
.095X.095-.0090 
.095X.  095^.0090 

I.  Separated  along  the 
I     splice. 


Contraction 
of  area. 


Per  C€nt. 
23.9 
65.0 
55.0 
56.0 
55.0 
65.0 
63.5 
69.5 
59.5 


All  the  heated  wires  fractured  near  the  end  of  the  heated  section ; 
the  opposite  end  also  drawing  down  at  this  point. 

Ttsls  of  brazed  splices  with  interlocking  teeth  of  ".15  ste^l  wire  which  have  been  swaged  after 

brazing. 

No.  2297. 

Marks,  III. 

Tensile  strength,  1,480  pounds. 

Separated  along  scarf  of  weld. 

No.  2298. 

Marks,  IIII. 

Tensile  strength,  1,820  pounds. 

Fractured  at  end  of  scarf. 

No.  2299. 

Marks,  IIIII. 

Tensile  strength,  1,910  pounds. 

Fractured  in  scarf  following  joint  J  inch. 
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Tabulation  of  tests  of'.lo  square  steel  xoire  specimens  fro '»  tioenty  selected  billets. 


Elongation. 

Tensile 

T««Ht 

BtTOngtll 

At 

Con- 

Appearance of 
fracture. 

mini- 

1 

Mark. 

p«r 

Hqnaro 

inch. 

140.000 

X)oimd8 

per 

Afl«r 
rupt- 

traction 
of  area. 

Location  of  fractnre. 

aqunre 

Pound*. 

inch. 
Per  rt. 

Per  rt. 

Per  ct. 

- 

?302 

I 

100,850 

.8 

.9 

Ki.O 

5i"  outaide  the   fransed 
length. 

Fine  silky. 

'J303 

II 

161,800 

.9 

.0 

23.9 

3".8  iuHide  the    Ranged 
length. 

I>0. 

2301 

III 

159, 730 

.8 

.6 

21.5 

5". 6  outside  tho  ganged 
length. 

Do. 

2noj 

IV 

106,  370 

.8 

1.5 

21.2 

U"   out  Hide  the  ganged 
length. 

Do. 

230C 

^' 

170,  710 

.8 

1.3 

10.8 

5^"    out  Hide  the  ganged 
length. 

Do. 

2307 

VI 

157, 190 

1.0 

1.4 

27.  5 

6^"    outside  the  ganged 
length. 

Do. 

2308 

VII 

153, 150 

.8 

.4 

1      2.1 

f3^"   outside  tho  ganged 
1    lengt  h. 

lAt  defective  spot  in  the 
I    corner  of  wire. 

1  Fine  bilkj  for 
y    the   sonnd 
roetal. 

2:U)1» 

VIII 

148,410 

1.0 

.0 

28.8 

4)"   outside  the  ganged 
lonKth. 

Fine  silky. 

2310 

IX 

100,  070 

.8 

2.6 

17.0 

2"  from  middle  of  ganged 
length. 

Do. 

2."  11 

1 

X 

Ut,400 

1.0 

.5 

27.4 

7"   outside    the    ganged 
length. 

Do. 

2312 

XI 

175,890 

.7 

.8 

13.7 

y   outside    the   ganged 
length. 

Do. 

2313 

XII 

163,990 

.9 

.8 

20.9 

5"    outside    the    ganged 
length. 

Do. 

2314 

XIII 

107, 130 

.9 

2.4 

16.0 

2"     inside    tho    ganged 
length. 

Do. 

2315 

XIV 

158,000 

.9 

.6 

21.3 

5^"    outside  tho    ganged 
length. 

Do. 

23 10 

XV 

161, 200 

.8 

1.0 

19.4 

6}"   outside  the  gauged 
Inngth. 

Do. 

2317 

XVI 

157.740 

.9 

.7 

20.4 

5^"   outside  the  gauged 

length. 
^4". 8  outside  tho  ganged 

Do.               i 

)Fine  silky  for 

2318 

XVII 

144,  530 

.9 

.3 

2.4 

{    length. 

(At  defective  spot  in  wire. 
5''    outside   the   ganged 

>    the  sonnd 
)    metal. 

2319 

XVIII 

157, 440 

.0 

.6 

21.9 

FiD»  silky. 

length. 

,     2320 

XIX 

100,6.0 

.8 

2.5 

20.9 

At    middle     of   ganged 
length. 

Do. 

2321 

XX 

104,890 

.8 

.8 

t 

20.2 

4"    outside   the   ganged 
length. 

Do. 
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Samples  of  wire  taken  from  experimental  eaat-iron  wire-wound  cylinder  after  eompUtion  of 

the  soldering  process  and  dismantling  of  the  cylinder. 


Teat 
num- 
ber. 

Hark. 

1 
2 

3 

Tensile 
strength 

per 
square 

inch. 

Elongation. 

Con- 
traction 
of  area. 

Peret. 
20.8 

21.6 
18.6 

Location  of  fracture. 

2".l    innido    tho   ganged 

leuglh. 
2"    oat«ido    tho    gangrd 

length. 

2i"    inside    the   gauged 
length. 

Appearance  of 
fracture. 

At 
140,000 
poonds 

per 

square 

inch. 

After 

rapt- 

are. 

747 
748 

740 

Pounds. 
181,029 

185,774 
181,023 

Peret. 
.6 

.5 
.6 

Perct. 
1.1 

.3 

■ 

Silky. 

SllkT,  light 
colored  metal 
at  circumfer- 
ence. 

Fine  silky. 

[Samples  have  received  a  light  annealing  after  the  flfth  draught] 

1675 
1676 

1677 

1678 
1679 

130,700 
130, 840 

134, 510 

128.060 
130,030 



2.3 

.4 

1.2 

2.3 

.8 

35.1 
40.4 

30.7 

30.7 
38.3 

Fine  silky. 
Do. 

Do. 

Do. 
Do. 

Outside     the     gauge  d 

length. 
r'.3  outsido  the  ganged 

length. 

2".6  ootaide  the  gauged 
length. 
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OVND  STEEL  WIRE, 


I  Foreign  mannfacture.] 


No.  2300. 

Straightened  from  a  coil  8^^  diameter  before  testing. 

Diameter,  ".0880. 

Sectional  area,  .00608  square  inch. 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Saccessive 
elongation 
per  inch. 

Permanent 
sot. 

SnoceasiTe 

permanent 

sot. 

Kemarks. 

Total. 

Per  square 
inch. 

Poundt. 
30.4 
00.8 
91.2 
121.6 
162.0 
.       182.4 
212.8 
243.2 
273.6 
304.0 
334.4 
864.8 
395.2 
425.6 
456.0 
486.4 
510.8 
647.2 
577.6 
608.0 
638.4 
668.8 
690.2 
729.6 
760.0 
790.4 
820.8 
851.2 
881.6 
912.0 
942.4 
972.8 
1.003.2 
1,033.6 
1,064.0 
1.  094. 4 
1, 124. 8 
'   1,155.2 
1, 185. 6 
1,210.0 
1,246.4 
1,276.8 
],47&0 

Poundt. 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35.000 
40,000 
45,  OOO 
60.000 
65,000 
60,000 
65.000 
70,000 
76,000 
80,000 
85,000 
90,000 
95,000 
100,000 
105,000 
110,000 
115.000 
120,  OOO 
125,000 
130. 000 
135,000 
140,000 
145,  000 
150,000 
155, 000 
160,000 
165,  OOO 
170,000 
175,  000 
180,000 
185,000 
190,000 
195,000 
200,000 
205,000 
210, 000 
243,090 

Iryih. 
0. 

.000240 

.000440 

.000590 

.000820 

.001010 

.OOllCO 

.001340 

.001520 

.001740 

.001900 

.002110 

.002330 

.002520 

.002730 

.002920 

.003120 

.003330 

.003510 

.003720 

.003940 

.004180 

.004400 

.004700 

.004950 

.005200 

.005500 

.005790 

.006100 

.006350 

.000690 

.  007030 

.007380 

.  007740 

.  008100 

.008570 

.009070 

.009520 

.010090 

.010750 

.011030 

. 012470 

Inch, 
0. 

.000240 

.000200 

.000150 

.000230 

.000190 

.000150 

.000180 

.000180 

.000220 

.000160 

.000210 

.000220 

.000190 

.000210 

.000190 

.000200 

.000210 

.000180 

.000210 

.0002^0 

.000240 

.000220 

.000300 

.000250 

.000250 

.000300 

.000290 

.000310 

.  000350 

.  000340 

.000340 

.  000350 

^000300 

.000420 

.000410 

.000500 

.000450 

.000570 

.000000 

.000880 

.000840 

liXCh. 

0. 

Inch. 
0. 

• 

Initial  load. 

• 

Tensile  strength. 

Oeneral  summary. 

Tensile  strenfirth  per  square  inch  of  original  section pounds..    243,000 

Klongation  per  inch  after  rupture inch..         .025 

Kednction  in  diameter  at  point  of  rupture do...         .024 

Reduction  in  area  after  rupture,  per  centum  of  original  section 47.1 

Position  of  rupture at  middle  of  length 

Character  of  broken  surfaoo fine  silky 


h 
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No.  2301. 


I 


From  same  coil  as  No.  2300,  annealed  by  heating  cherry  red  in  a  gas 
jet  and  cooling  in  open  air. 
Diameter,  ''.0880. 
Sectional  area,  .00608  square  inch. 


Applied  lofirds. 


Total 


Pounds, 
30.4 
60.8 
01.2 
121.6 
152. 0 
182.4 
212.8 
243.2 
2716 
304.0 
834.4 
364.8 
395. 2 
415.6 
4.16.0 
486.4 
516.8 
M7.2 
577.6 

Tsao 


Per  square 
incn. 


Pound*. 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
.'>0,  000 
55,  000 
00,  00(1 
G5,  000 
70,000 
75.  OOil 
80,  (lOO 
8.5,  000 
90.  000 
05,000 
121,  050 


Eloncation 
per  locb. 

Sacoeaslve 

elongation 

per  inch. 

Permanent 
set. 

Snccesaive 

I>ermanent 

sot. 

Reniarks. 

Inch, 

0. 
.000230 

Inch. 
0. 

. 000230 
.000180 
.000180 
. 000170 
.000160 
.000200 
.000160 
.0002«)0 
.000170 
.000210 
.000170 
.000220 
.  000210 
.  000290 
. 000370 
.000430 
. 001320 
.003680 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.000410 

.000590 

. 000760 

.000920 

.001120 

•.  001280 

.001480 

.001650 

.001860 

.•-••••••••. 

.  002030 

.002250 

.002460 

.002750 

.003120 

* 

' 

.  OOSiWiO 

.  004870 

.008550 

General  nummary. 

Tensile  strength  per  square  inch  uf  original  section ; pounds..      121,  050 

Elongation  per  inch  atter  rnptare inch . .  .  038 

Kedaction  in  diameter  at  point  of  ruptnro do. ..  .035 

Reduction  in  area  after  ruptnro,  i>crGentam  of  original  aooUon 63.7 

Position  of  rnpture .W  ontaidd  the  ganged  length 

Character  of  hroken  snrfiaoe .fine  silky 
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EXPERIMENTAL  CAST-IRON  WIRE-WOUND  CYLINDER, 

This  experiment  consisted  in  winding  a  cast-iron  cylinder  with  thirty- 
seven  layers  of  steel  wire  ^M5  square,  laying  two  wires  at  a  time,  each 
nnder  a  tension  of  900  pounds  total,  or  40,000  pounds  per  square  inch. 

Previous  to  winding  the  cylinder  was  measured )  its  external  and  in- 
ternal diameters  and  length,  and  also  diameters  on  each  flat  face,  were 
established  by  center  punch  marks  and  their  distance  apart  measured. 

The  dimensions  were  all  referred  to  standard  bars  of  wrought  iron  ' 
kept  in  the  same  room  with  the  cylinder. 

During  the  progress  of  winding  the  accessible  diameters  of  tho  bore 
were  measured  from  time  to  time. 

When  the  winding  was  completed  and  the  cylinder  removed  from  the 
hxthe,  a  complete  set  of  measurements  was  taken,  excepting  the  external 
diameters,  which  were  covered  with  wire  wrapping. 

These  measurements  were  again  repeated  after  the  process  of  solder- 
ing and  after  dismantling. 

The  diameters  of  the  bore  at  face  a  h  were  repeatedly  measured  before 
winding  began,  it  having  been  found  that  the  apparent  diameters  varied 
on  different  occasions  when  compared  with  the  wrought-iron  standard 
bar.  The  difference  in  diameters  then  observed  was  attributed  to  the 
difference  between  the  mean  temperature  of  the  standard  bar  and  the 
cylinder,  and  while  the  standard  bar  had  the  temperature  of  the  sur- 
face of  the  cylinder,  the  interior  metal  did  not  immediately  follow  the 
changes  in  temperature  of  the  testing-room. 
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Tables  shmving  variations  in  diameters  of  bore  of  cylinder  at  different  temperatures. 


Date  of  meftBuremcnta. 

Temperatare 

of  testiog- 

room. 

a 

Auinul  18 

Degrees, 

Inches. 
11.0004 

• 

Linos  of  measorementB. 

b 

0 

d 

Inches. 
10.9900 

Inches. 
10.9904 

Itiohes. 
11.0004 

VABIATIONS. 


AuiEiiBt  10.  Ik  in.. 

78 
85 
76 
80 
76 
78 

82-70 
86 

84-80 
86 

84-80 
76 

76-71 
72 
70 
77 

—.0002 
—.0001 
-.0004 
-.0002 
—.0003 

-.0003 
—.0003 
—.0000 

-.0003 
—  arnii 

-.0004 
—.0003 
—.0008 
-.0004 
—.0005 
—.0003 
—.0003 
—,0001 
—.0008 
—.0003 
-.0006 
-.0004 
—.0006 
-.0006 
-.  0007 
-.0004 

-.0002 
-.0001 
-.0005 
-.0003 
-.0003 
0. 

a 

—.0002 
-.0004 
0. 

-.0003 
—.0001 
—.0002 
-.0002 
—.0003 
-.0001 

Aninirt  19.  i>.  iii...'..T,.rT-,x.. ,. 

Aiimuit  20.  a.in. ...... .......... 

Aiiga8t20,p.m... 

Anirniit  21.ft.in.--.w...T-.....T. 

Animat  91.  n.  m 

0.                   — .  0001 

0.             '       -.0001 

.0002    1          .0001 

— . 0004           — - OOQfi 

Aniniwt  22.  tkin 

Afiflriiftt.  2^  n.  m 

A  ninist  24.  a.iii.. 

A nimAt.  2A.  n.  m 

0. 

-.0003 
—.0001 
— .  0002 
-.0002 
-.0003 
-.0001 

-.0002 
-.0004 
-^0002 
-.0004 
-.0004 
—.0004 
-.0002 

Aasmst  26.  a.iii 

A  utmnt  25.  TTtin -....T.T.^r 

AnirtiRt  2fl.  &.  m 

Amniflt 26. p, iHt...., x,,--  - 

Antm/tt 27.  a. m.. ........ r -«.... 

AniniAt 27. D.m ....•« 



Diameters  of  bore  of  cylinder. 


Original 

Aftor  37  layers  of  wire 

Compression 

After  soldering 

Becovery  dae  to  soldering 

After  dismantling 

Kecovery  between  soldering  and 

dismantling 

Permanent  set 


Lino  of  measurements. 


Inches. 
11.0016 
10.9855 


.0161 


10.0884 

.0020 

10.9089 

.0106 
.0027 


IrtcheS. 

U.0006 
10.9843 


C 


Indies. 
11.0006 
10. 9816 


.0163 


10.0877 

.0034 

10.9931 

.0104 
.0025 


.0161 


10.9878 

.0033 

10. 9978 

.0100 
.0028 


D 


Inches. 
11.0014 
10. 9849 


.0165 


Means. 


Inches. 
11.00105 
10. 08480 


01625 


10. 9882 

.0033 

10. 9986 

.0104 
.0028 


10.988026 
. 003225 
10.99835 

.010325 
.0027 


Original 

After  87  layers  of  wire 

Compression 

After  soldering 

BeooTory  dne  to  soldering 

After  dismantling 

Reoovery  between  soldering  and 

dismantling 

Permanent  set 


Line  of  measurements. 


A' 


Inches. 
11.0015 
10.9851 


.0164 


10.0881 

.0030 

10.9988 

.0107 
.0027 


B' 


Inches. 
11.0006 
10. 9842 


.0164 


10. 0877 

.0036 

10.9980 

.0103 
.0026 


C 


Inches. 
11.0004 
10. 9840 


.0164 


10. 0873 

.0033 

10.9975 

.0102 
.0029 


ly 


Inches. 

11.0015 

10.9850 


.0165 


10.9882 

.0032 

10. 9987 

.0105 
.0028 


Means. 


Inches. 
11.0010 
10.984575 


. 016125 


10.987825 

.003250 

10.098250 

.010425 
.002750 
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Tables  showing  variations  in  diametera  of  horc  of  cylinder  at  different  Umpcrature8 — Cout'd. 


• 

Line  of  meaanrements. 

MeaoB. 

A" 

B" 

C" 

D" 

Original 

Inehet. 

11.0000 

10.9836 

IneheM, 

10.9091 

10.9827 

10.9991 
10.9828 

Inches. 
10.0999 
10.9832 

Inches. 
10.999525 
10.083075 

After  37  lavon  of  wire 

ConiDressioii 

.0164 

.0164 

.0163 

.0167 

.016450 

After  solderinir 

10.9865 

.0029 

10  9976 

.0111 
.0024 

10. 9656 

.0020 

10.9966 

.0110 
.0026 

10. 9859 

.0031 

10.9963 

.0104 
.0028 

10.9863 

.0031 

10. 9970 

.0107 
.0020 

10. 086075 

.003000 

10. 990875 

.010800 
.002650 

"R  ccovery  dae  to  aolduring 

AftMr  <1taniAnt]in(r . 

Recovery  between  soldering  and 

fliatniintlinir . 

OriKinnl 

Aft-or  37  layers  of  wii-o 

Comprcaaion  . 

A  ft  or  soldering 

Recovery  dao  to  soldcriug. . 
After  dismantling.. 
Recovery  between  i 

dismantling 

Fermanentset 


Lino  of  measarements. 

# 

Moans. 

A"' 

B'" 

C"' 

D"' 

Ifiches. 
11. 0001 
10.0835 

Inches. 
10.0905 
10. 0828 

Indies. 
10. 9994 
10. 9826 

Incites. 

11.0000 

10.9832 

Inches. 
10. 090750 
10.983025 

•••••..... 

.0166 

.0167 

.0168 

.0168 

.010?i^ 

10.9864 

.0029 

10.  0074 

.0110 
.0027 

10.9859 

.0031 

10.9967 

.0108 
.0028 

10.0857 

.0031 

10.9960 

.0100 
.  0028 

10.0863 

.0031 

10.0972 

.0100 
.0028 

10. 080U75 

.003050 

10.006975 

.010900 
.  002775 

ring 

dorlug  and 

Original 

After  37  layers  of  wire 

Compression 

After  soldering 

liecovery  dae  to  soldering 

After  dismantling 

Rocovery  between  soldoring  and 

dismantling 

Permanent  set 


Line  of  measarements. 

Means. 

A."" 

B"" 

C"" 

jym 

IneJies. 
11.0000 
10.0841 

Inches. 
11.0000 
10.9832 

Inches. 
10. 9998 
10. 9832 

Incites. 

11.0006 

10.9839 

Inches. 
11. 000325 
10.983600 

.0168 

.0168 

.0166 

.0167 

.010725 

10. 0872 

.0031 

10.9981 

.0109 
.0028 

10. 9805 

.  0033 

10. 9972 

.0107 
.0028 

10. 9863 

.0031 

10. 9971 

.01(8 
.0027 

10. 9871 

.003*2. 

10. 9979 

.0108 
.  0027 

10.086775 

.  003175 

10. 007575 

.010800 
.002750 

Original 

After  87  layers  of  wire 

Compression 

After  soldoring 

Rocovery  dae  to  soldoring 

After  dismantling 

Recovery  between  soldering  and 

dismantling 

Fermanentset 


Line  of  measarements. 


Inches. 
11.0004 
10. 9840 


.0164 


Inches. 
10. 9090 
10.9829 


.0167 


10. 9867 

.0027 

10.9977 

.0110 
.0027 


10.98G6 

.0027 

10.9969 

.0113 
.0027 


Incites. 
10. 0994 
10. 9b30 


Inches. 
11.0004 
10.9833 


.0164 


10.0861 

.0i)31 

10.9968 

.0107 
.0026 


.0171 


10. 9864 

.0031 

10. 9973 

.0109 
.0031 


Means. 


Inches. 
10.990950 
10. 983300 


.016650 


10. 086200 

.002900 

10. 097175 

.010075 
.002775 
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Diameters  of  bore  of  cylinder ^  taken  while  in  the  lathe  during  the  progress  of  wire-winding. 


Line  of  meAs  aremento. 


Orifrinal 

After  7  layers  of  wire 

Conipreaeion  — 

After  18  layers  of  wire 

CompreMlon 

After  29  layers  uf  wire 

Compression 

After  37  layers  of  wire . 
Compression 


Inches. 
It.  0006 
10.997i 


.0032 


10.0920 
.OOM 

10.9873 
.0133 

10.0843 
.0163 


Ineh€8. 
11.0014 
10. 9081 


0033 


10.9925 
.0089 

10.0879 
.0135 

10.9849 
.0164 


Inehet. 
10.9996 
10.9967 


.0029 


10.9910 
.0086 

10. 98G9 
.0136 

10.9831 
.0165 


ItuJtis, 
11. 0004 
10.9972 


.0032 

10.9917 
.0087 

10.  9riG6 
.0138 

10. 0838 
.0166 


Exterior  diameters  of  cylinders. 


Orifcinnl 
■  wi 

Penuan^'ut  oot 


After  windin*;  aud  di)*mantliii<; 


Line  of  measorements. 


Indies. 
29.6926 
29.6908 


0018 


Inehet. 
29.6942 
29. 0922 


.0020 


Inehet. 
29.6915 
29. 6922 


.0023 


D 


Inchest. 
29.6938 
29. 6915 


Meaim. 


Inehet. 
29. 693775 
29. 691676 


0023 


.002100 


Onc;inal 

After  windiDj;  and  diBiiiaDtlin<; 

Permanent  set 


Original 

After  winding;  and  dismantling  .. 


Permanent  m)t 


Line  of  meaauromcnta. 

Meann. 

A' 

Itiehet. 
29. 6931 
29.6922 

B' 

C 

Inehet. 
29.6955 
29.6921 

Inehet. 
29.6936 
29. 6926 

Itiehet. 
29.6932 
29.6920 

Inches. 
29.693850 
29. 692225 

.0009 

.0010 

.0012 

.0034 

.  001625 

Line  of  measnrements. 

Moans. 

A' 

Inehet. 
29. 6925 
29. 6005 

B" 

C" 

Inehet. 

29.6927 

29.6908 

Inehet. 
29.6942 
29. 6903 

IneJiet. 

29.6927 

29.6909 

Inches. 
29.693025 
29.600625 

.0020 

.0018 

.0019 

.0039 

.002400 

Line  of  measnrements. 


j/t 


Original 

After  winding  and  dismantling 

Permanent  set 


Inches. 

29.6926 

29.6897 


.0029 


B 


HI 


Inches. 

29.6929 

29.6899 


.0030 


VII 


Inches. 
29. 6927 
29. 6897 


.0030 


D'" 


Inches. 
20. 6959 
29. 6902 


.0057 


Means. 


Indies. 
29.693525 
29.689900 


.003625 
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Exterior  diameters  of  cylinders — ContiDued. 


Line  of  meaaurements. 

Means. 

A"" 

B"' 

C"" 

jyiii 

Oripnal 

After  winding  and  diBmantling  . . 

Tnehet. 

29.6914 

29.6891 

Inehet. 

29.6920 

29.689i 

Inclue. 
29. 6911 
29.6889 

Inehet. 

29.6951 

29.6895 

Inehet, 
29.69244)0 
29.688225 

.0023 

.0026 
LiDO  of  DlOi 

.0022 

.0056 

.003175 

iBuremonta. 

•Means. 

a 

b 

e 

d 

Oriirinal 

Inohet. 
29.6921 
'J9.G896 

Inchest. 
29.6936 
29. 6915 

Inehee. 

'J9.6872 

29.6861 

Inehet. 
29. 6934 
29. 6918 

Inehet. 
29.691575 
29.689750 

After  winding  and  dismantling  .. 
Permanent  eet  --^^ 

.0025 

.0021 

.0011 

.0016 

.001825 

Surface  diameters  of  cylinder  on  face  A^H. 


Original 

After  37  layers  of  ^^ire 

Compression 

After  soldering 

Recovery  doe  to  soldering 

After  dismantling 

Becovery  l>etween  soldering  and 

dismantling * 

Permanent  set 


Lino  of  measurements. 


A, 


Inehet. 

lSu6695 

15.6538 


.0156 


15.6666 

.0027 

15.6657 

.0091 
.0038 


Bt 


In^et. 

15.6805 

15.6648 


.0157 


15.6685 

.0037 

15. 6779 

.0094 
.0026 


C» 


Ineket. 
15. 6745 
15.6585 


.0160 


15.6623 

.0038 

15. 671D 

.0090 
.0026 


D, 


Inehet. 

)5.6734 

16.6575 


.0159 


Means. 


Inehet. 
15. 674475 
15.658675 


.  015800 


15.6616 

.0041 

15.6716 

.0100 
.0018 


15. 662250 

. 003575 

15.671775 

. 009525 
.002700 


Original 

After  37  layers  of  wire 

Compression 

After  soldering 

Becovery  dne  to  soldering 

After  dismantiing 

Becovery  between  soldaring  and 

dismantling 

Permanent  set 


Line  of  nieasarements. 


Ai 


IneJiet. 
20.3415 
20. 3256 


.0169 


20. 3284 

.0028 

20. 3384 

.0100 
.0031 


B, 


Inehet. 

20.3464 

20.3809 


.0155 


20.8338 

.0029 

20.3446 

.0107 
.0019 


C, 


Inehet. 

20.3486 

20.3329 


.0157 


20.3350 

.0021 

20.3456 

.0106 
.0030 


D« 


Inehet. 
20.3460 
20.3304 


.0156 


20.3325 

.0021 

20.3435 

.0110 
.0025 


Means. 


Inehet. 
20.845625 
20.329950 


.015675 


20.J33242& 

.002475 

20.848000 

.010675 
.002825 
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Surface  diameters  of  cylinder  on  face  ^-H— Contiuued. 


Line  of  measurements. 

Means. 

A4 

B4 

C4 

D4 

Inches. 
25. 0262 
25.0091 

Ori  iiinal 

Inehet. 
25. 0;{07 
25.0139 

Inches. 
25.0219 
25. 0049 

Inches. 

25.0302 

25.0133 

Inches. 
25. 027250 
25.010300 

After  37  lavers  of  wir© 

ComDreAslon 

.0168 

.0170 

.0169 

.0171 

.016950 

I 

A ftuT solderini?  .................. 

L.- 

25.0170 

.0031 

25.0277 

.0107 
.0030 

25. 0085 

.0036 

25.  0191 

.0106 
.0028 

25. 0166 

.0033 

25.0274 

.0108 
.0028 

25. 0130 

.0039 

25. 0237 

.0107 
.0025 

25.013775 

.003476 

25. 024475 

.010700 
.002775 

i 

liecovery  due  to  soldering 

After  dismantlini; 

Recovery  between  soldering  and 
diamantllnir 

Pf^rinanf^nt  iM*t  ................... 

Line  of  measurements. 

Means. 

As 

B, 

Cs 

D« 

Original 

After  37 lavers  of  wire........... 

Itiehei. 
28.7960 
28.7775 

Inches. 
28. 7808 
28.7630 

Inches. 
28. 8032 
28.7856 

Inches. 

28.7»}4 

28.7692 

Inches. 
28.791550 
28. 773825 

Comnression 

.0185 

.0176 

.0176 

.0172 

.  017725 

After  soldr>rinir 

2&  7826 

.0051 

2a  7937 

.0111 
.  0023 

28.7667 

.0037 

28.7786 

.0119 
.0020 

28.  7K92 

.0030 

28. 8012 

.0120 
.0020 

28. 7752 

.0060 

28.7849 

.0097 
.0015 

2a  778425 

.004600 

28.789600 

.011175 
.001950 

Recovery  due  f  i»  soldering 

After  dii4inrfni ling .' 

Recovery  W»( ween  soldering  and 
disintintliii*;           ............... 

Permaiioul  sut  ..' 

Line  of  mef 

isuroments. 

De 

Means. 

A. 

B« 

c. 

Original 

Inches. 
29.3992 
29. 3741 

Inches. 
29.4072 
20. 3672 

Itiches. 
29. 3960 
29. 3777 

Incites. 
29. 3976 
29.3797 

llnehes. 
29.400000 
29. 374675 

A  flAT  37  lAVAm  of  wira 

Comnression 

.0251 

.0400 

.0183 

.0179 

.025325 

After aolderinff 

29. 3781 

.0040 

29. 3891 

.0110 
.0101 

29. 3707 

.0035 

29.3821 

.0114 
.0251 

29. 3809 

.  0032 

29.  3925 

.0116 
.0035 

29.3833 

.0036 

29.3949 

.0116 
.0027 

29.378250 

. 003575 

29.389650 

.011400 
.  010350 

Recovery  due  to  soldering 

After  dismantling 

Recovery  between  soldering  and 
dismantling 

Permanent *^»t 

Surface  di 

vameters  of 

cylinder  on  face  a-h. 

Line  of  measurements. 

Means. 

at 

bt 

Ct 

dt 

Original r 

Inches. 

15.6707 

15.6555 

Inches. 
15.6731 
15. 6589 

Inches. 
15. 6739 
15.6583 

Inches. 

15.6766 

15.6599 

Inches. 
15.673575 
15. 658150 

After  37  lavers  of  wire 

Compression 

.0152 

.0142 

.0156 

.0167 

.015425 

After  solderinsr  -r  ttt,. ......... 

15.6580 

.0034 

15.  6690 

.0101 
.0017 

15.6614 

.0025 

15.6718 

.0104 
.0013 

15. 6019 

.  0036 

15.  6723 

.0104 
.0016 

15. 6641 

.0042 

15. 6740 

.0099  ' 
.0026 

15. 661575 

.  003425 

15. 671775 

.  010200 
.001800 

Recovery  due  to  soldering 

After  dismantling 

Recovery  between  soldering  and 
diamantlinfi: 

Permanent  set 

9 
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Surface  diameters  of  cylinder  on  face  a-h — Contiuuod. 


Line  of  measaromeuts. 

da 

Means  of 
Os,6,.&Ci 

Inches. 
20. 344000 
20. 3268;i3 

a, 

hiehet. 
20. 3481 
20.3304 

hiche^. 
20.3468 
20.  3299 

Inches. 
20. 3371 
20. 3202 

Orij^innl 

Inches. 

Afttir  37  layers  of  wire 

CompreMlon 

.0177 

.0169 

.0169 

.  017107 

A  ft4?r  floldcriiif; 

20. 3338 

.OOW 

20. 3454 

.0116 
.  0027 

20.  3333 

.0034 

20.  3447 

.0114 
.0021 

20. 3236 

.0034^ 

20.  '3342 

.0106 
.00..9 

-20. 3290 

20. 330233 

.  oo:moo 

20. 341433 

.011200 
. 002567 

Uccoveiy  duo  to  soldering 

A fU'T  disniantllnfiT 

20.3396 
.0106 

Ivccovbry  between  soldering  and 
dismantling 

Perniaui'ut  sot ....... . 

Line  of  measurements. 

(U 

Inches. 
25.0142 
24. 9967 

Means. 

<U 

bA 

C4 

Original 

After  37  layers  of  wire 

Inches. 
25.  0257 
25.  OOOC 

Inches. 
25. 0169 
24. 9985 

Inches. 
25.  0204 
25.0025 

Inches.     1 
25.0193«i0 
25.001075     ' 

Cuiupression 

.0191 

.0184 

.0179 

.0175 

.  018225     > 

After  soldering 

25.0109 

.  0043 

25.  0225 

.0116 
.0032 

as 

25.0020 

.0035 

25.0136 

.0116 
.0033 

25. 0062 

,0037 

25.  0185 

.0123 
.0019 

24.9992 

.0025 

25.0112 

.0120 
' .  0030 

25. 004575 

Recovt'ry  duo  to  soldering 

After  dismantling 

Kecovory  between  soldfriug  and 

dismantling 

Fermauent  set 

. 003500 
25. 016450 

.011875 
.002850 

• 

Line  of  met 

ftsurementa. 

Means. 

bs. 

cs 

Inches. 

28.  7981 
28. 7794 

d» 

Orininal   

Inches. 

28.8006 
28.7805 

Inches. 

28.  7991 
28. 7805 

Inches. 

28. 7983 
28. 7746 

Inches. 
28. 799025 
28.778750 

Aftor  37  layers  of  wire 

Compression 

.0201 

.0186 

.0187 

.0237 

. 020276 

After  solderfhg 

28. 7857 

.0052 

28.7977 

.0120 
.  0020 

28.7850 

.0045 

2a  7970 

.0120 
.0021 

28.7839 

.0045 

28.  7957 

.0118 
.0024 

28.  7786 

.0040 

28.7908 

.  0122 
.0075 

28. 7&3300 

.004550 

28. 795300 

.012000 
.003725 

Recovery  due  to  soldering 

After  flisnmntline 

Kecovory  between  soldoriug  and 
dismantlins 

"Permanent  set 

Line  of  met 

isnrements. 

Means. 

Inches. 
29. 396100 
29. 375300 

bs 

C« 

Inches. 
29.  3948 
29. 3705 

Original 

After  37  layers  of  wire 

Inches. 
29.  3978 
29. 3748 

Indies. 
29. 3967 
29.3776 

Inches. 
29.3051 
29.  3703 

Compression 

1 

.  0'-'30 

.0191 

.0188 

.0183 

. 019800 

After  soldering 

Recovery  due  to  soldering 

After  dismantling 

Recovery  between  soldering  and 
dismantling 

29. 382M 

.  0080 

29. 3948 

.0120 
.0030 

29.3821 

.  0045 

29.  3947 

.0126 
.0020 

29.  3800 

.  0037 

29. 3925 

.  0125 
.0026 

29. 3803 

.  0038 

29.  3927 

.0124 
.0021 

29.  381300 

.005000 

29. 393675 

.  012375 
. 002425 

Permanent  set 
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Measurements  of  length  of  cylinder  before  and  after  winding, 

LENGTH  NO.  1. 


Linonof  nt-wrUioi     '       After       vi«„ „„*{«,«  i        Mean 

meaeuremout*.        Orig'nal.    ,    ^.^^,^^^^^     Elongation,    ^.i^n^^^tion. 


Jnchet. 
10.0018 
10.0008 
10. 0023 
10. 0008 
10.0018 
lO.OOO 
9.1)998 
10.0003 


Inchtt. 
10. 0069 
10  0049 
10.  0072 

10. ooni 

10. 0050 
10.  0040 
10. 0030 
10.0038 


Jtich. 
.0051 
.0041 
.0049 
.0043 
.0041 
.0040 
.0041 
.0035 


Inch. 


.0042635 


LENGTH  NO.  2. 


10.0020 
10. 0024 
10. 0003 
10.  0020 
10. 0020 
10.0000 
10.0000 
10.0018 


10.0062 

.0042 

\ 

10.0068 

.0044 

10.  0054 

.0051 

10.0063 

.0043 

10.  0064 

.0044 

10.  0039 

.0039 

10.0045 

.0039 

10. 0054 

.0036 

004225 


LENGTH  NO.  3. 


10.0008 

10. 0009 

9.9995 

10.0001 

10.0001 

9.9980 

9. 99H3 

10. 0001 


10.  0038 

.0030 

■ 

10  0046 

.0037 

10. 0030 

.0035 

10.  0031 
10.  0033 

.0033 
.0032 

>   .003225 

10.0011 

.0031 

10.  0012 

.  0029 

10.  0032 

.0031 

LENGTH  NO.  4. 


10.0006 
10. 0008 
9. 9905 
10. 0002 
9.9997 
9.9975 
9.9975 
9.9997 


10. 
10. 
10. 
10. 
10. 

9. 

9. 
10. 


0029 
0027 
0017 
0020 
0016 
9987 
9997 
0032 


.0023 
.0019 
.0022 
.0018 
.  0019 
.0012 
,0022 
.0035 


002125 


LENGTH  NO.  5. 


A. 

Bs 
C» 
Ds 
Es 

Fs 
Gs 

H5 


10.0005 
10.  0007 
9.9987 
9.9997 
9.9994 
9.  9965 
9.9968 
9. 9989 


10. 0021 

.0016 

10.0019 

.0012 

9.  9995 

.0008 

10.  0007 

.0010 

10.0005 

.0011 

9.  9972 

.  0007 

9.9980 

.  0012 

10.0014 

.  0025 

.  0012625 


LENGTH  NO.  0.. 


At 
Be 
0« 
I)« 
E« 
F« 
Go 
H« 


lO.OOOi 
10.0007 
9. 99H5 
9.9995 
9. 9992 
9.9960 
9.  9970 
9.9989 


10. 0021 

10.  0019 

9.  9995 

10. 0007 

10.  0005 

9.9907 

9. 99S0 

10.0014 


0017 

0012 

0010 

0U12 

0013 

,0007 

,0010 

,  0025 


001325 


CiUit'U'on  specimens  from  cylinder  after  dismantling. 

No    675  \  ^^^^^  spociiucpa,  next  bore. 


No.  2600 1 

No    672  r'^Ao&^n^l  specimens,  next  bore. 
Ko'.   673  J 


1252        TESTS   OP   IBON,    STEEL,    AND    OTHEfi   MATEKIALS. 

No.  2(500. 
Mark,  1. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Length,  6". 


Applied  loads. 

Elongation 
per  mob. 

Saccoaaive 

elongation 

per  inch. 

Permanout 
sot. 

1 
Succesaive 

Total. 

PoundM. 

600 

1.000 

1,600 

2,000 

2,600 

3,000 

3,600 

4,000 

4.600 

6.000 

6.600 

6,000 

6,500 

7,000 

7,600 

8,000 

8.600 

9.000 

9.600 

10.000 

10.500 

11.000 

11.500 

12.000 

12.500 

13.980 

For  sqnare 
incn. 

permanent 
set. 

Remarks. 

Poundt. 

1.000 

2.000 

8.000 

4.000 

5.000 

6.000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24.000 

25,000 

27,980 

Inch. 
0. 

.000060 
.000100 
.  000167 
.000238 
.000900 
.000387 
.000460 
.000533 
.000600 
.000700 
.000783 
.000867 
.000950 
.001033 
.001150 
.001267 
.001350 
.001467 
.001633 
.001783 
.001967 
.002183 
.002460 
.002883 

Inch. 
0. 

.000060 
.000060 
.000087 
.000068 
.000067 
.000067 
.000083 
.0<K)083 
.000067 
.000100 
.000083 
.000084 
.000083 
.000083 
.000117 
.000117 
.000083 
.000117 
.000160 
.000150 
.000184 
.000216 
. 0«0267 
.000383 

Inch. 
0. 

Inch. 
0. 

IniUal  load. 
Tenaile  atrength. 

.000100 

.000100 

.000200 

.000100 

.000433 

.000233 

.001150 

.000717 

Fractured  1"  from  middle  of  stem. 

Character  of  broken  surface,  granular,  mottled. 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1253 

No.  2601. 
Mark,  3. 
Diameter,  ".798. 
Sectional  area,  .50  square  incfa. 
Length,  6". 


1 

Applied  loads. 

EloDfFation 
perluoh. 

Siicceiwive 

elon^Ation 

per  inch. 

PennaneDt 

Mt. 

SacceMlve 

perniAneDt 

set 

Romarks. 

Total. 

Per  eqnaro 
incb. 

PoundM. 

600 

1,000 

1.500 

2,000 

2,500 

3,000 

3,600 

4,000 

4.500 

5.000 

5.500 

6,000 

6,500 

7,000 

7,500 

8,000 

8,500 

9,000 

9.500 

10.000 

10,500 

11,000 

11,500 

12,000 

12,500 

14,200 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

0,000 

10.000 

11,000 

12.000 

13.000 

14.000 

15.000 

16,  WO 

17,(00 

18.000 

19. 0(H) 

20.000 

21, 000 

22,000 

23,000 

24,000 

25,000 

28,400 

Inch. 
0. 

.000050 
.000100 
.000167 
.000233 
.000300 
.000350 
.000417 
.000483 
.000567 
.000633 
.000717 
.000817 
.000M83 
.001000 
.001067 
.001160 
.001267 
.001383 
.001550 
.001660 
.001800 
.001983 
.002183 
.002600 

1      Inch. 
0. 

.000050 
.000050 
.000067 
.000066 
.000067 
.000050 
.000067 
.000066 
.000084 
.000066 
.000084 
.000100 
.000066 
.000117 
.000067 
.000083 
.000117 
.000116 
.000167 
.000100 
.000150 
.000183 
.000200 
.000317 

Inch. 
0. 

Tneh. 
0. 

loititil  load. 
Tensile  strength. 

0. 

.000067 

.000067 

.000183 

.000116 

.000383 

.000200 

.000000 

.000517 

Fractured  f  from  middle  of  stem. 

Character  of  broken  surface,  granular,  mottled. 


1254  TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  672. 
Mark,  2. 
Length,  9".05. 
Diameter,  ".798. 
Sectional  area,  .50  square  incb. 


Applic 

id  loads. 

Compres- 
sion ix)r 
incu. 

Successive 
compres- 

Total. 

Per  souare 
inch. 

FoundM. 

sion  per 
inch. 

Pounds. 

Inch. 

Inch. 

500 

1.000 

0. 

0. 

1,000 

2,000 

.000050 

.000050 

1.500 

3.000 

.000100 

.000050 

2.000 

4,000 

.000150 

. C00050 

2,500 

5,000 

.000200 

.oooor»o 

3,000 

6,000 

.  000283 

.000083 

3,500 

7.000 

.000J33 

.001)050 

4,000 

8,  OiJO 

.  000400 

.000067 

4,500 

9,000 

.  000467 

.000067 

5.000 

10.  0  0 

.000517 

.000050 

5,500 

11,000 

.000567 

.000050 

6.000 

12, 000 

,000633 

.000066 

6.  TOO 

13,000 

.000683 

.000050 

7,000 

14. 000 

.000750 

.000067 

7,500 

15,000 

.  000817 

.000087 

8.000 

16,000 

.000867 

.000050 

8.  500 

17.  000 

.000933 

.000066 

8,000 

18,000 

.001000 

.000067 

0.500 

19.000 

.001067 

.000067 

10, 000 

20, 000 

.001133 

.000066 

10.  500 

21.000 

.001200 

.000067 

11.000 

22.  too 

.  001250 

. 000050 

11.500 

23, 000 

.001333 

.000083 

12, 000 

24.000 

. 001383 

.000050 

12,500 

25. 000 

.  001450 

. 000067 

13. 000 

26.000 

. 001517 

.  000067 

13.  500 

27, 000 

.001583 

. 000066 

14, 000 

28.000 

.001683 

.000100 

14,500 

29.000 

.001750 

.000067 

15, 000 

30, 000 

. 001867 

.000117 

15, 500 

31,000 

.  U02000 

.000133 

16, 0«M) 

32, 000 

.  00'J083 

.000083 

16.500 

33, 000 

.002167 

.000084 

17, 000 

34,000 

.  002233 

. 000006 

17.500 

36, 000 

.  002.583 

.000350 

18,000 

36,000 

.002817 

. 000234 

18. 500 

37,000 

.003100 

.  000283 

19,000 

38,000 

. 003367 

.  000267 

19. 500 

39,000 

. 009500 

.  006133 

25, 490 

50,  980 

Permanent 
sot. 


Successive 

permanent 

set. 


Inch. 


0. 


Inch. 


Kematks. 


Initial  load. 


. 000017  .  000U17 


.000050 


.000067 


.  000100 


.000150 


.000283 


001033 


000033 


.000017 


.  000033 


.  000050 


.000033 


000750 


Ultimate  strengtli. 


Manner  of  failare,  triple  flexure. 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.         1255 

»o.  673. 

Mark,  4. 

Length,  8".97. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


•\ 


Applied  loads. 


Total. 


Pounds. 

50U 

1.000 

1.500 

2,000 

2,  500 

3,  Oi>0 
3.500 
4,000 

4,  TiOO 
5,000 
5,500 
G.0OO 
6.500 
7,000 
7,500 
K,000 
8.  500 
fl.  (M)0 
{>,500 

10.000 
10.  500 
11,000 
11,500 
12.000 
12,500 
13,000 
13.500 
14,000 
14, 500 
15.000 
15,500 
16.000 
16,500 
17,000 
17,500 
18,000 
ie,500 
10, 000 
19,500 
20,000 
26.280 


Per  aq  aarc 
iucQ. 


J*ounds 

1.000 

2,000 

3,000 

4, 000 

5,  000 

G,  000 

7.000 

8,000 

9,000 

10,  (jOO 

11.000 

12,  000 

13,001) 

14,  000 

15,000 

16,  000 

17,000 

IK.  0(K> 

19,000 

20,  000 

21,  000 

22,  000 

23,  000 
24,000 
25,  OoO 
2C,0<)0 
27.000 
2H,000 
20.000 
30, 000 
31,000 
32,000 
33,  0(iO 

:h,ooo 

35,  000 

36,  cm 

37,000 
3H.000 
39.000 
40, 000 
52,560 


Compres- 
sion per 
inch. 


Inch. 

D. 

.  OOOO'iO 
. 00O083 

.  oooi:m 

.000183 
.000250 
.  000300 
.  000350 
.000417 
. 000407 
. 0005  Q 
. 000583 
.  000650 
. 000700 
.000767 
. 000833 
.000883 
. 000933 
:OOlO(Ni 
.  001067 
.001117 
.001183 
.001250 
.001333 
.  001383 
.  001433 
.  001500 
.001583 
.001650 
.  001750 
.001833 
.001917 
.  002067 
.  002200 
.  002367 
.  002533 
.  002750 
.003000 
.  003250 
.003633 


Siicccsaive 

comprAH- 

»ion  per 

inch. 


Inelu 


0. 


.000050 
.  000033 

.oooo:»o 

.  0OUO5O 
.  0O0007 
.  000050 
.000050 
. 000067 
.000050 
.000066 
. 000050 
.  000067 
. 000050 
. 000067 
.000066 
. 000050 
.  000(150 
.  00'>067 
.  000067 
. 000050 
.  000066 
. 0OOOG7 
. 000081 
.  OOiM.SO 
.000050 
.000067 
.000083 
.  000067 
. 000100 
. 0OUOK3 
.  0OtH)84 
.  000150 

.  oooi:i3 

.  IKKH67 
.  000166 
.000217 
.  000250 
. 000250 
.000383 


Permanent 
aet. 


Itieh, 


0. 


Sacccaalve 
pomianont 
8et. 


Remarka. 


Inch, 


.  000017 


000033 


.000017 


. 000016 


000067 


000083 


000167 


000483 


001417 


.  0  0l>34 


000016 


000084 


.000316 


.«00934 


Initial  load. 


Ultimate  Htrongth. 


Manner  of  failure,  triple  flexure. 


1256        TESTS   OF   IRON,    STEEL,    AND   OTUEB   MATERIALS. 


Xo.  674. 


Mark,  8. 

Length,  9". 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 


Total. 

Per  sqaai 
inch. 

Pound*. 

Poundfi. 

500 

1,000 

1,000 

2.000 

1,500 

3,000 

2,000 

4,000 

2,500 

5,000 

3,000 

6,000 

3,600 

7,000 

4,000 

8.0UO 

4,500 

9.0U0 

6,000 

10,000 

5.500 

11,000 

6,000 

12.000 

6.  im 

13,000 

7,  WO 

14,000 

7,500 

IJ),  0<»0 

8.000 

16.000 

8,500 

17.000 

9,000 

18,000 

0,500 

•  19. 000 

10,  000 

20,000 

10,  500 

21.000 

11,000 

22,000 

11.500 

23,000 

12, 000 

24.000 

12,500 

25.000 

13,000 

26,000 

13,  .^00 

27.000 

14,000 

28.000 

14,500 

29.000 

15.000 

30,000 

15,600 

31,000 

16,000 

32,  000 

16.500 

33,000 

17,000 

34,000 

17.600 

35.000 

18.000 

•  36,000 

18,500 

37,  000 

10.000 

38,000 

19,600 

39, 000 

20,000 

40,000 

25,660 

51, 120 

Compres- 
sion per 
iucu. 


Inch. 
0. 

.000033 
.000067 
. 000100 
.000150 
.000183 
.000250 
.  000300 
.  0('0.')50 
.000417 
.000483 
.  <»00.')33 
.  000.'>H3 
.  0ilO(>33 
.000083 
.  00073:1 
.000783 
.0O0K5O 
.  000017 
. 0000&7 
.0111017 
.00I0H3 
.001167 
. 001200 
.00r2H3 
.00l3.')0. 
.001417 
.001500 
.001. 583 
.001667 
.001767 
.001K.'>0 
.0  2000 
.002100 
. 002267 
.002417 
.002617 
.  002833 
.  003033 
.0033.33 


Siicoossive 

compres- 

aion  por 

lucu. 


Inch. 
0. 

.000033 
.0000.34 
.000033 
.0UOO5O 
. U0003J 
. 000067 
.  000050 

.  oodoro 

.000067 

.oo<J06a 

. 000050 
.  00U050 
.  0000.50 

.oooo:>o 

.  000050 
.  000050 
. 000067 
.000067 
.  O000.)0 
.  0000.50 
.000006 
.  000084 
.  000033 
.0000^3 
.000067 
. 000067 
.000083 
.000083 
.000084 
.  000100 
. 0O0OS3 
.000150 
.  000100 
.  000167 
.  000150 
.  000200 
.  000216 
. 000200 
.000300 


Permanont 
set. 


Inch. 


0. 


0. 


000033 


000067 


0001  0 


000217 


000.550 


001350 


SiiooeHsive 

permanent 

sot. 


Romarks. 


0. 


Inch. 


000033 


000034 


.  0(  0033 


000117 


0003.33 


(K)0800 


Iiiilial  lond. 


CIMinnto  strength. 


Manner  of  failure,  triple  flexure. 


TESTS    OP    IRON,    STEEL,    AND   OTHER  MATERIALS.        1267 

No.  676. 

Mark,  9. 

Length,  9''.01. 

Diameter,  ".798. 

SectioDal  area,  .50  sqaare  inch. 


Applied  loads. 

ComprcB- 

aion  per 

incu. 

Snccesaive 

Goroprea* 

aion  per 

inch. 

Inch. 
0. 

.  000067 
. 000050 
.000050 
.000050 
.000006 
. 000034 
.000050 
.000066 
.000050 
.  0000';7 
.  0000.50 
. 000050 
.  000067 
. 000050 
.  000066 
.000067 
.000067 
.000050 

.  oooo.->o 

.000066 
.000084 
.000066 
.000050 
.000084 
.000083 
.  00(K)83 
.000(84 
. 0O0OH3 
.000150 
.000100 
.000  00 

.  oouir.o 

.000167 
.000183 
.  000233 
.  000200 
.000400 
. 000300 
.000334 

Permanent 
set. 

Sncceaaive 

permanent 

act. 

Inch. 
0. 

Remarka. 

ToUI. 

Per  Hquare 
inch. 

Pounds. 

1.000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15.000 

16,  0>0 

17,  0(hl 
18,000 
19.000 
20,000 
21. 000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
2H,0t)0 
29,000 
30,000 

si.ooa 

32.000 
83,000 
34,000 
35.000 
36,000 
37,000 
38,000 
89,000 
40,000 
61,640 

Pounds. 
500 
1,000 

2,000 

2,500 

3,000 

3,500 

4.000 

4,500 

5,0<K) 

5,500 

6.000 

6,500 

7,000 

7,500 

8,000 

8.500 

9,000 

0,500 

10,000 

10,500 

11.000 

11,500 

12.000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18.500 

19.000 

10.500 

20,000 

25,820 

fneh. 
0. 

.000067 
.000117 
.000167 
.000217 
.000283 
.000317 
.000367 
. 000433 
.000483 
.000550 
.000600 
.000650 
. 000717 
.000767 
.000833 
.  0(10900 
.000067 
.001017 
.001067 
.001133 
.001217 
.001283 
.001333 
.001417 
.001500 
.001583 
.001667 
.  001750 
.  001900 
.002000 
.  002100 
. 002250 
.002417 
.003600 
.002833 
.003033 
.003433 
. 003733 
.004067 

Inch. 
0. 

Initial  load. 
TTltiniatn  fitrnn  •>  t  li . 

. 000033 

.000033 

.000100 

.000067 

.000117 

.000017 

.000167 

.OOOOoO 

""'.'000217'" 

".006656* 

.000117 

.000200 

• 

.000833 

.  000410 

' 

'.'002666" 

'"."6oii67' 

" 

ManDer  of  failore,  triple  flexure. 


1258  TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 


MEASUEEMENTS  OF  A  CAST-IRON  INITIAL  TENSION  RING, 

Table  1  shows  measurements  of  diameters  laid  off  on  surface  of  ring 
before  cutting  up. 

Table  2  shows  diameters  after  removing  an  external  and  an  internal 
ring,  reducing  the  diameters  of  the  initial  tension  ring  to  29".G8  and  11", 
respectively. 

Tables  shows  diameters  measured  on  the  detached  rings  after  having 
een  detached  by  circular  grooves  midway  the  measured  diameters. 


ja_ 
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TESTS   OP   IRON,  STEEL,  AND    OTHER   MATERIALS.         1259 
Tablr  I. — Original  ditncnsiona  of  ring  an  cut  from  ainking  head. 


i 


Diameters. 

Ring. 

Mean. 

A 

B 

c 

1 

D 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

30 

29. 0952 

29.9001 

29.9974 

29.  9975 

29.  90505 

28 

28.0090 

27.  9{K>7 

28.  0078 

28. 0022 

28.00168 

20 

26. 0OK2 

26.  0034 

26. 0040 

20.  0050 

26.  00.5:j8 

24 

24.0035 

24. 0075 

24.0018 

24.0103 

24. 0058:J 

22 

22.  0045 

22.  0053 

22. 0078 

22.  (»065 

22. 0JI593 

20 

20.  00J8 

20.  (KK)8 

20.  0064 

20.  0013 

20.  (»02>«3 

18 

18.  0130 

18.01.'>5 

18.0172 

1H.0147 

.     18.01510 

16 

16.0112 

16.0128 

16.0127 

16. 0144 

1     16. 01278 

11 

14.  01.% 

14.0103 

14.0133 

14.0005 

14.01215 

12 

12.  OOJHJ 

12.  0156 

12.  0146 

12.0121 

,     12. 01298 

10 

10. 0206 

10. 0255 

10.  0240 

10. 0229 

10.02475 

Table  2.— Dimensions  of  tcr  finishing  to  radial  dimensions  of 

trial  cylinder. 


30* 

30.0160 

30.  0196 

30.  0189 

29.  9719 

30. 01425 

20.46 

29.4647 

20.  4»i:<5 

29.4086 

29. 4632 

29.46500 

28 

28.0080 

27.  JI9S1 

28.  0065 

28.0011 

28.  00343 

20 

26.  0066 

26.0014 

26.  0026 

'  26.  0049 

26.00:{*»8    - 

24 

24.  OOiO 

24.0066 

24.  OulO 

24.  0095 

24.00488 

22 

22.  003:< 

22.  0036 

22. 0066 

22. 0047 

22. 00455 

20 

20.  0019 

lo.oosrr 

20. 00.-»7 

20. 0006 

20.00198 

18 

18.0118 

18.0139 

18.01.52 

18.  0130 

18.  01348 

16 

10.0099 

16.0110 

16.0102 

16.0125 

16.01090 

14 

14.0137 

11.0088 

14.0113 

14. 0079 

14.  01042 

12 

12.  0084 

12.0Hr> 

12.0128 

12,0109 

12.01165 

10* 

10.  0291 

10.  0285 

10. 0294 

10.  0262 

10. 02830 

*  Detached  riDss. 


Table  3. — Dimensions  of  rings  after  being  detached. 


30 

30.0166    1 

30.  0496 

30.0189 

29.9719 

30.  01425 

29.46 

29. 4r.:M) 

29. 4005     1 

29.  470.1 

29.4618 

29. 46555 

28 

28.(H«i4  *| 

27.  9054 

28.  0O50 

28.  (HiOO 

28.00170 

26 

20.  00.50 

2.5.  9085 

25. 9900 

26.  0020 

26.00128 

24 

24.  0O04 

24.  003(5 

23. 9983 

24.  0074 

24. 00243 

22 

22. 0021     ' 

22.0019 

22. 004.') 

22.  0(J30 

22.  00288 

20 

20. 01)08 

10.  Wii3 

20.  0034 

19.  0989 

20.  00035 

18 

18.0122     I 

18.0142 

1H.01.".2 

18.0130 

18.  01365 

16 

16.0111     1 

16.  0124 

ifi.oni 

16.0124 

10.  01175 

14 

14. 0164     , 

14.  01 1 1 

14.0131 

14.0101 

14. 01268 

12 

12.0112 

12.0174 

12.0160 

12.  0129 

12.01438 

10 

10. 0291 

10.  0285 

10.  0294 

10. 0262 

10.  02830 
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SPECIMEN  FROM  4''.2  8R0T,  CAST  AT  WATERTOWN  ARSENAL  SEPTEM- 
BER 12,  1885. 

No.  690. 

Compression  test. 

Length,  4".O05. 

Diameter,  ."798. 

Sectional  area,  .50  square  incb. 


Applied  loads. 

Comproa- 
sion  per 

Snccossive 
compres- 
sion nor 
incb. 

Permanent 
set. 

Sncceflsive 
permanent 

Remarks. 

TotaL 

Pot  sqnare 
iDcb. 

inch. 

set. 

Poimdf. 

Pound». 

Inch. 

Inch, 

hieh. 

Inch, 

500 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

1,000 
1.500 
2,000 
2.500 
3.000 

2.000 
3.000 
4,000 
5,000 
6,000 
7,000 

.000050 

.000030 

0. 

.  000100 

.000050 

0. 

.000150 

.000050 

0. 

.000250 

.000100 

0. 

' 

.00U3UO 

.000050 

0. 

3,500 

.000400 

.000100 

0. 

4,000 
4,500 

8,000 

.000500 

.000100 

0. 

9,000 

.000550 

.  OOOO.'O 

0. 

6.000 

10,  000 

.000600 

.000050 

0. 

5,500 
6,000 

11,000 
12, -000 

.000700 

.000100 

0. 

.000800 

.000100 

0. 

6.500 
7.000 

13,000 
HOOO 

.000900 

.  000100 

0. 

.000950 

.  000050 

.  C00050 

'"."wiOO.M) 

7,500 

15.000 

.001000 

.000050 

.(00100 

.000050 

8,000 

16,000 

.001100 

.000100 

.000100 

0. 

8,500 

17,000 

001150 

.  000050 

.000100 

0. 

9,000 

18.000 

.  001250 

.  000100 

.0(0150 

.  000050 

9,500 

]9,0o0 

.001300 

.  000050 

.000150 

0. 

10, 000 

20,000 

. 001400 

.(KM)  UK) 

. 000150 

0. 

1 

10,  500 

21,000 

.001450 

.  0()Oor>o 

.  000200 

.000050 

11,000 

22, 000 

.001550 

.OOiiKK) 

.  OOO'JOO 

0. 

11,500 

23,000 

.001600 

.000050 

.000200 

0. 

1 

12,000 

24,000 

.001700 

.000100 

.  000250 

.000050 

* 

12,500 

25.000 

.001750 

.  000(»50 

.000250 

0. 

» 

13, 000 

26,000 

.001850 

.  000100 

.  000250 

0. 

13,500 

27,000 

.  OOl'OOO 

.000150 

.  0(H)300 

.000050 

14.000 

28. 0('0 

. U02050 

.000050 

.000300 

0. 

14.500 

29,000 

. OOJIOO 

.  (K)00.»0 

.000350 

.  000050 

15, 000 

30,000 

.002250 

.  000150 

.  000350 

0. 

15.500 

31.000 

.002350 

.000100 

.000450 

.  0001(10 

16.000 

82,000 

.002500 

.000150 

.000500 

.000050 

16,500 

33.000 

.002560 

.000050 

.000500 

0. 

17,000 

34,000 

.002650 

.000100 

.000550 

.000050 

17.500 

35,000 

. 002800 

.000150 

.000600 

. 000050 

18,000 

36,000 

.002900 

.  000 ICO 

.000700 

.000100 

18,500 

37.000 

.003000 

.000100 

.000750 

.  000050 

10,000 

38,000 

.003200 

.  000200 

.000900 

.000150 

19,500 

39. 000 

.003350 

. 000150 

.  000950 

.  000060 

20,000 

40,000 

.003500 

.000150 

.001100 

.000150 

20,500 

41,000 

.003750 

. 000250 

.  001200 

.000100 

21,000 

42,000 

.003900 

.000150 

.001300 

. OOOICO 

21,500 

43, 000 

.004050 

.000150 

.  001350 

.000050 

22,000 

44,000 

.004300 

.  000250 

.  0i)1600 

.000250 

23,500 

47,000 

.005250 

.000950 

.  002300 

.000700 

24,000 

48,000 

.005400 

.000150 

.002450 

. 000150 

24.500 

40,000 

.005700 

.000300 

.  002500 

.000050 

25,000 

50.000 

.005950 

.000250 

.002760 

.000250 

48.100 

96,200 

Ultimate  strcn<;th. 

Manner  of  failure,  crushed  at  one  end. 


SINGLE-RIVETED  BUTT  JOINTS, 

STEEL  PLATE. 
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SinOLE-EIVETED  BUTT  JOIITTS,  STEEL  PLATE. 

DESCRIPTION  OF  TESTS  AND  DISCUSSION  OF  RESULTS, 

The  following  tests  complete  a  series  of  twQ  hundred  and  sixteen 
single-riveted  butt  joints  in  steel  plates,  in  which  the  thickness  of  the 
plates  ranged  from  |"  to  J'',  and  the  size  of  the  rivets  from  ^"  to  l^^" 
diameter. 

The  plates  were  annealed  after  shearing  to  size,  the  edges  opposite 
the  joint  milled  to  the  finished  width ;  the  holes  were  drilled  and  rivets 
machine-dnven.  Iron  rivets  were  used  throughout,  except  in  some  of 
the  3"  joints. 

Tensile  tests  of  the  plates  and  rivet  metal,  together  with  the  tests  of 
the  joints  in  J"  and  %'*  plate,  are  contained  in  the  Report  of  Tests  of 
1885,  Senate  Document  No.  36,  Forty-ninth  Congress,  first  session. 

The  tests  herewith  presented  comprise  the  details  and  tabulation  of 
joints  in  J",  §",  and  f "  thickness  of  plate,  a  portion  of  which  were  tested 
hot. 

The  gauged  length  in  which  elongations  and  sets  were  measured  was 
5" ;  2^"  each  side  of  the  center  line  of  the  joint. 

During  the  progress  of  testing  the  same  characteristics  were  dis- 
played which  were  referred  to  in  the  previous  report.  The  joints  were 
very  rigid  under  the  early  loads.  This  rigidity  is  overcome  by  loads 
which  exceed  the  friction  between  the  plate  and  covers,  after  which  the 
stretching  proceeded  slowly  with  some  fluctuations  till  elongation  of 
the  metal  of  the  net  section  became  general;  the  metal  under  compres- 
sion in  front  of  the  rivets  yielding,  also  the  rivets  themselVes. 

The  behavior  of  joints  in  diflterent  thicknesses  of  plate  is  substantially 
the  same,  and  an  examination  of  the  results  shows  that  when  exposed 
to  similar  conditions  the  strength  per  unit  of  fractured  metal  is  nearly 
the  same,  whether  \"  or  %"  plate  is  used. 

It  will  not  be  understood  from  this,  how^ever,  that  as  a  consequence 
the  same  efficiency  may  be  obtained  in  different  thicknesses  of  plate  for 
single-riveted  work,  because  it  will  be  seen  that  certain  essential  con- 
ditions change  as  we  approach  the  stronger  joints  in  different  thick- 
nesses of  plate. 

A  riveted  joint  of  the  maximum  efficiency  should  fracture  the  plate 
along  the  line  of  riveting,  for  it  is  clear  that  if  failure  occurs  in  any 
other  manner,  as  by  shearing  the  rivets  or  tearing  out  the  plate  in  front 
of  the  rivet  holes,  there  remains  an  excess  of  strength  along  the  line  of 
riveting,  or  in  other  words  along  the  net  section  of  metal — if  in  a  single 
riveted  joint — which  has  not  been  made  use  of;  but  when  fracture  occurs 
along  the  net  section  an  excess  of  strength  in  other  directions  is  imma- 
terial. 

If  the  strength  per  unit  of  metal  of  the  net  section  was  constant,  it 
would  be  a  very  simple  matter  to  compute  the  efficiency  of  any  joint,  as 
it  would  merely  be  the  ratio  of  the  net  to  the  gross  areas  of  the  plates. 

The  tenacity  of  the  net  section,  however,  varies,  and  this  variation 
extends  over  wide  limits, 
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In  the  present  series  there  is  an  excess  in  strenji:th  of  the  net  section 
over  the  strength  of  the  tensile  test  pieces  in  all  joints. 

Special  tables  have  been  prepared  showing  this  behavior. 

The  efficiencies  shown  in  Table  No.  1  are  obtained  by  dividing*  the 
tensile  stress  on  the  gross  area  of  plate  by  the  tensile  strength  of  the 
plate  as  represented  by  the  strength  of  the  tensile  test  strip,  stating 
the  valaes  in  per  cent,  of  the  latter. 

Table  Ko.  2  exhibits  the  differences  between  the  efficiencies  of  the 
joints  and  the  ratios  of  net  to  gross  areas  of  plate.  If  the  tenacity  of 
net  section  remained  constant  per  nnit  of  area,  the  efficiencies  in  Table 
Ko.  1  woald,  as  above  explained,  be  identical  with  the  ratios  of  net  to 
gross  areas  of  plate,  and  the  valaes  in  this  table  reduced  to  zero. 

Table  No.  3  shows  the  excess  in  strength  of  the  net  section' of  the 
joint  over  the  strength  of  the  tensile  test  strip  in  per  cent,  of  the  latter. 

Table  No.  4  exhibits  the  compression  on  the  bearing  surface  of  the 
rivets  in  connection  with  the  excess  in  tensile  strength  of  the  net  sec- 
tion of  plate. 

Table  No.  1  is  valuable  in  showing  at  once  the  value  of  different  joints 
wherein  the  pitch  of  the  rivets  and  their  diameters  var3\ 

It  is  seen  there  is  considerable  latitude  allowed  in  the  choice  of  rivets 
and  pitch  without  materially  changing  the  efficiency  of  the  joint;  thus 
in  i'^  plate, 

f  rivets  (driven),  ly  pitch,  72.4  per  cent,  efficiency, 
f  rivets  (driven),  2^"  pitch,  73.3  per  cent,  efficiency, 
i"  rivets  (driven),  2|"  pitch,  71.5  per  cent,  efficiency, 
1"  rivets  (driven),  2^"  pitch,  70.3  per  cent,  efficiency, 
1"  rivets  (driven),  2i"  pitch,  73.8  per  cent,  efficiency, 

give  nearly  the  same  results. 

In  these  examples  the  ratios  of  net  to  gross  areas  of  plate  range  from 
60  to  67  per  cent.,  while  the  rivet  areas  range  from  .3067  square  inch 
to  .7854  square  incl^  The  actual  areas  of  net  sections  of  plate  and 
rivets  are  as  follows : 


J"  rivets. 

Square  incJies. 
.3067 

1.4S6 

i"  rivets. 

i"  rivets. 

Square  ineha. 
.6013 

2.232 

1"  rivets. 

Rivets  

.4418 
2.207 

Square  inchea. 
.7854 
5  2. 259 
{2.319 

Plate 

The  areas  of  the  rivets  stand  to  each  other  as  the  following  numbers : 


100 


144 


196 


256 


and  the  net  areas  of  the  plate  to  each  other  as 

100  149  150  I 


152 
156 


From  these  illustrations  it  appears  that  to  attain  the  same  degree  of 
efi^iency  in  this  quality  of  metal,  although  that  efficiency  is  probably 
not  the  highest  attainable,  a  fixed  ratio  between  rivet  metal  and  net 
section  of  plate  is  not  essential. 

In  J"  plate  with  y  rivets  the  efficiencies  of  the  joints  tested  cold  are 
nearly  constant  over  the  range  of  pitches  tested. 
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The  eflScieucies  and  the  ratio  of  net  to  gross  areas  of  plate  are  as 
follows : 


Pitch. 

IJ" 

2" 

Percent. 
66.3 
56.3 

2J" 

Per  cent. 
66.3 
5&9 

21" 

Per  cent. 
66.4 
61.1 

II 

Efficiency 

Per  cent. 
64.5  . 

Ratio  ufareafl 

53.4 

In  this  we  have  illustrated  a  ease  which,  in  passing  from  the  widest- 
pitch,  having  01.1  per  cent,  of  the  solid  plate  left,  to  the  narrowest 
pitch,  which  had  53.4  per  cent,  of  the  solid  plate,  the  gain  or  excess  in 
strength  in  the  net  section  almost  exactly  compensated  for  the  loss  of 
metal. 

In  Table  No.  3  the  average  of  all  the  joints  shows  the  highest  per 
cent,  ol'  excess  of  strength  in  the  narrowest  pitch,  and  a  tendency  to 
lose  this  excess  as  the  pitc^ii  increases. 

Tests  of  detached  grooved  specimens  show  the  same  kind  of  behavior, 
but  as  they  are  not  subject  to  all  the  conditions  found  in  a  joint,  the 
analogy  does  not  extend  very  far. 

The  maximum  gain  in  strength  on  the  net  section,  not  for  the  time 
being  regarding  tbe  hot  joints,  and  disregarding  the  exceptionally  high 
value  of  joint  No.  1339,  J"  plate,  was  21.2  per  cent.,  the  minimum  value 
2.5  per  cent,  of  the  tensile  test  strip.  In  other  forms  of  joints,  and  with 
punched  holes  in  b6th  iron  and  steel  plate,  illustrations  are  numerous 
in  which  there  have  been  large  deficiencies,  the  metal  of  the  net  section 
falling  far  below  the  strength  of  the  plate. 

It  is  believed  to  have  been  amply  shown  that  increasing  the  net 
width  diminishes  the  apparent  tenacity  of  the  plate,  although  other  in- 
fluences may  tend  to  counteract  this  tendency  in  some  joints. 

In  order  to  (X)mpare  the  excess  in  strength  of  one  thickness  of  plate 
with  another  having  the  same  net  widths,  we  have  the  following  table, 
rejecting  those  joints  that  failed  otherwise  than  along  the  line  of  rivet- 
ing in  making  these  averages  : 


Thicknoss  of  plate. 

Width  of  plate  between  rivet  holes. 

O// 

P.Ct. 

10.6 
"3.5  " 

1" 

P.et. 
16.7 
18.4 
16.7 
17.7 
11.4 

14" 

P.et. 
12.6 
18.7 
14.3 
16.3 
15.1 

U" 

p.et. 
11.4 
12.7 
0.3 
14.2 
13.8 

If" 

14" 

P.et. 
13.4 
14.6 

9.1 
14.6 

7.6 

11" 

P.et. 

8.9 
12.9 

8.8 
12.7 
11.8 

IJ" 

P.et. 

11.5 
9.0 
8.2 
9.9 

10.0 

H" 

P.et. 
13.1 
13.6 
12.2 
9.8 
10.1 

1"     

P.et. 
12.0 
13.5 
10.7 
14.5 
14.1 

a" 

I"        ... .:: 

1" :        .     

11  ...........•...•••-••••••. 

V' 

^     ...................... 

AvenMCe  of  all  thick- 
iiAAsea ...... .....^a... 

16.2 

14.4 

12.3 

12.9 

11.9 

11.0 

9.7 

11.8 

7.0 

The  excess  in  strength  is  generally  well  maintained  in  each  of  the 
several  thicknesses,  and  were  it  possible  to  retain  the  same  ratio  of  net 
to  gross  areas  of  plate,  and  at  the  same  time  equal  net  widths  between 
rivets,  it  would  seem  from  this  point  of  view  feasible  to  obtain  the  same 
degree  of  efficiency  in  thick  as  in  thin  plates. 

Tbe  following  causes,  however,  tend  to  prevent  such  a  consummation. 

H.  Ex.  31 80 
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Fore<]nat  net  widths  thick  iilatea  itiqiiirelart^errivi'te  to  avoid  shear- 
iug  tban  tliin  unes,  tliodiauiot«i'u  of  the  rivets  being  somewhat  iuercivsed 
lor  thiu  ciiiise,  niid  again  because  it  liivs  become  necessary  to  increiisc 
the  nietiil  of  the  net  suction  in  order  to  retain  a  suitable  ratio  of  net  to 
groHs  areiis  of  plate. 

There  results  from  these  cousiderationa  »iii;li  au  increase  in  net  widlli 
of  plate  that  ttie  eseesa  in  streiijfth  die!i>lay(.'d  by  narrower  sections  is 
Jost,  and  consequently  the  n^snlt  is  ajuiut  of  lower  ellicieucy. 

The  data  relating  to  the  induence  of  couipivsston  on  the  bearing  Kur- 
face  of  the  rivets,  on  the  tensile  strength  of  the  plate,  as  shown  i>y 
Table  No.  4  are  more  or  less  conilicting.  However,  in  tlie  y  plat«,  in 
tybieb  the  most  intense  pivsaures  are  found,  there  is  seen  a  pronoiiiiucd 
increase  in  tensile  stren;jtb  as  the  pressures  diminish  io  intensity. 

It  is  probable  that  the  effects  of  intense  compression  would  be  more 
cous)iicuons  in  a  less  dnutile  metal,  or  oue  in  which  tlie  ductility  bml 
been  iin|>aire(l  by  punched  holes  or  otherwise. 

A  number  of  joints  were  tested  at  temperatures  ranging  between 
200°  and  HM°  Fabr. 

The  heating  was  done  uiW'  the  joints  were  in  position  for  testing,  by 
means  of  Bunsen  burners,  arranged  in  a  rutv*  parallel  to  aud  under  the 
line  of  iTveting. 

The  temperature  was  det^trminvd  with  a  moicurial  tbermumcter,  the 
bulb  of  which  was  immersed  in  a  bath  of  oil,  contained  in  a  {H>cket 
drilled  in  the  nnddle  rivet  of  the  joint. 

VVhei)  at  the  required  tem[)erature  the  tbei-moiueler  was  n^moved 
from  the  joint,  a  dowel  was  driven  into  the  poeket  tocompensatefor  the 
metal  of  the  rivet  which  had  been  removed  by  the  drill,  and  then  loads 
u|iplied  and  grmlually  increased  up  to  the  time  of  rupture. 

Three  jointe,  Nos.  1423, 142«,  and  1430,  were  tested  without  dowels  in 
the  oil  pockets. 

The  method  of  heating  was  to  raise  the  temperature  of  the  joint,  as 
shown  by  the  thermometer,  a  few  degrees  alwve  the  temperature  at 
which  the  test  wiis  made,  shut  otf  the  gas  burners,  and  allow  the  tAMH- 
peratnre  to  fall  to  the  ivquire*!  limit.  The  temi>erature  full  slowly, 
draughts  of  <!old  air  being  excluded  from  the  under  side  of  the  joint  liy 
the  hood  which  covered  the  gas  burners;  the  upper  side  and  eilges  of 
the  joint  wei-e  coveretl  with  tine  dry  coal  ashes. 

The  results  show  an  increase  in  tensile  strength  when  heated  over  the 
duplicate  cold  joints  at  each  temiwraUuti  exct  t>t  2lHlo  Falir. 

From  2(100  there  was  a  gain  in  strength  up  lo  ;j(MP,  when  the  i-esistunce 
fell  off  some  at  XH>°,  inereased  again  at  4(HP,  ami  r('4iche(l  the  masimunk 
effect  observed  at  0(H)o  Fahr.:  from  this  point  the  strength  fell  rapidiv 
at  OOOo  and  700°. 

Tempcmtatv  TUif. 
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Iq  per  cent,  of  the  cold  joint  there  was  a  loss  at -2000  of  3.2  per  cent., 
the  average  of  three  joints ;  at  500^  the  gain  was  22.6  per  cent.,  the  aver- 
age of  four  joints.  The  maximum  and  minimum  joints  at  this  tempera- 
ture showed  gains  of  27.6  per  cent,  and  18.3  per  cent.,  respectively. 

The  highest  tensile  strength  on  the  net  section  of  plate  was  found  in 
joint  No.  1433,  tested' at  500^  Fahr.,  where  81,050  pounds  per  square 
inch  was  reached  against  a  strength  of  58,000  pounds  per  square  inch 
in  the  cold  tensile  test  strip. 

The  hot  joints  showed  less  ductility  than  the  cold  ones,  those  tested 
at  200^  Fahr.  not  being  exempt  from  this  behavior,  although  there  was 
no  near  approach  to  brittleness  in  any. 

Thre^  joints,  Kos.  1418, 1420,  and  1424,  were  heated ;  strained  when  hot 
with  loads  exceeding  the  ultimate  strength  of  their  duplicate  cold  joints ; 
the  loads  were  released,  and  after  having  cooled  to  the  temperature  of 
the  testing-room  (No.  1424  cooled  to  150^  Fahr.)  were  tested  to  rupture 
and  were  found  to  have  retained  substantially  the  strength  due  their 
temperature  when  hot. 

In  order  to  ascertain  that  the  time  intervening  between  hot  straining 
and  final  rupture  did  not  contribute  towards  the  elevation  in  strength, 
joint  No.  1434  was  strained  in  a  similar  manner  with  a  load  approach- 
ing rupture,  after  which  a  period  of  rest  was  allowed  and  then  ruptured 
without  material  gain  in  strength. 

A  peculiarity  of  the  joints  fractured  at  400^  and  higher  temperatures 
was  the  comparatively  smooth  surface  of  the  fractured  sections,  aud 
which  took  place  in  planes  making  angles  of  about  50^  with  the  rolled 
surface  of  the  plate. 

The  shearing  strength  of  the  iron  rivets  was  also  increased  by  an 
elevation  of  temperature. 

The  rivets  in  joint  No.  1410  at  the  temperature  of  350^  sheared  at 
43,060  pounds  per  square  inch,  while  in  the  duplicate  cold  joint  No. 
1411  they  sheared  at  38,530  pounds  per  square  inch,  and  the  rivets  in 
joint  No.  1308  at  300^  Fahr.  were  loaded  with  46,820  pounds  per  square 
inch  and  did  not  shear. 

Other  examples,  where  some  of  the  rivets  sheared  and  the  plate  fract- 
ured in  part,  showed  corresponding  gains  in  shearing  strength. 

The  almost  entire  absence  of  granular  fractures  in  these  tests  is  a 
feature  too  important  to  pass  by  without  special  mention. 
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DETAILS  OF  TESTS  OF  RIVETED  JOINTS. 

Areas. 

Plate, KTOBS eectional area pqaare inches..  5.05t 

Plato,  net  seotioDal  area do 2.886 

Plate,  bearinic  Burface  of  rivets do 2.165 

Rivets,  HheariufC area do....  5.301 

[Tested  at  temirarature  of  200^  Fahr.] 


Applied  loads. 

In  gani^ed  length. 

• 

Bemarks. 

Total. 

Per  nqaare 
incli. 

Elongation. 

Set. 

Poundt. 
190.700 

Pounds. 
37,750 

In^. 

Inch. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Area  at  fractare  (one  section),  '^84x^^31=:. 2604  square  inch« 

Contraction,  45.8  per  cent. 

Appearance  silky,  slight  lamination ;  open  at  edges,  '^03  and  '^07. 

Elongation  of  rivet  holes,  ".35,  ".36,  ".36,  ".37,  ".38,  ".39. 

Maximum  airesa  on  jinnt. 

Tension  on  gross  section  of  plate pomids  per  square  inch..  87,750 

Tension  on  net  section  of  plate do....  86,070 

Gompreesicm  on  bearing  sarfiwe  of  rivets do 88,086 

Shearing  on  rivets do....  35,970 

Efflcienoy  of  Jointi  M.1  per  cent. 
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Tests  of  iron,  steel,  ANDotrtER  materials.      1271 

Areas, 

PlMe,  gross  aectioDal area squaraiocbM..  5.082 

Plate,  net  sectional  area do 2.904 

Plate,  iM^arinff  surface  of  rivets <lo 2.178 

Rivets,  shearing  urea do 5.301 


Applied  loails. 


Total. 


P4»mdfi. 
5.0H2 

10.  IM 

15.246 

20,328 

25,410 

80. 4»i 

35. 574 

40,656 

45,738 

.'iO,  820 . 

.Vi,  902 

60,984 

66,066 

71, 148 

76, 230 

81.312 

86, 394 

91, 476 

96,5.')8 

101,640 

106.722 

111,801 

116,886 

121. 968 

127, 050 

132,  132 

137,214 

142,296 

147.  378 

152, 460 

157.542 

162. 624 

167, 706 

172,  788 

177,  870 

182,952 

188,034 

i9:{,]io 

198, 100 


In  gaaf;e4l  length. 


Set. 


er  scinare 
iiiou. 

Elongation. 

Pwtnd». 

Inch. 

1,000 

0. 

2,000 

.0002 

3,000 

.  0003 

4,000 

.0005 

5,000 

.0006 

6,000 
7."000 

.0007 
.0012 

8.000 

.0020 

9,00« 

.0043 

10,  000 

.00.50 

n.MN) 

.0054 

12, 000 

.  0057 

13.  006 

.(MI63 

14.000 

.0067 

I5.0(>0 

.0071 

16,000 

.0080 

17.000 

.  0085 

18,000 

.0102 

19.000 

.0115 

20. 000 

.0123 

21,000 

.0140 

2 »,  000 

.0144 

23,  <M)0 

.0152 

24,  000 

.0163 

2r>.  000 

.0178 

26, 000 

.  0220 

27. 000 

.0260 

28  000 

.03:{ft 

•.'9, 000 

.0418 

30.  000 

.  0525 

31,000 

.0635 

32,  Oi)0 

.  07.'»5 

.33,  000 

.  0895 

34,000 

.1090 

35. 000 

.15 

30.000 

.17 

37,000 

.10 

38.000 

.23 

38,980 

.32 

Inch. 


0002 


.0042 


0053 


0092 


0131 


Remarks. 


Initial  load. 


Tensile  strength. 


Fnwitured  i)late  along  line  of  rivetin^jf. 
Appoaranre  silky  lamellar  ;  open  at  edges,  ".10  and  '^08. 
Elongation  of  rivet  holes,  ".41,  ".41,  "..'«>,  ".39,  ".39,  ".40. 
Area  at  fracture  (one  section),  ".H/>x".30=.2o50  square  inch. 
Contraction,  47.3  [)er  cent. 


Maximum  8trc88  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  38,980 

Tension  on  net  section  of  plate do 68.220 

Compression  on  bearing  surface  of  rivets '.'.'.. '.Ao'.'.V.  OoioOO 

Sbesringon  rivets do..'..  37*370 

Efficiency  of  joint,  68.1  per  cent. 
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Areas. 

Plate,  gross  Booiional  area square  inches. 

Plate,  net  sectional  area do 

Plate,  bearing  surface  of  riveto do 

Klvets,  shearing  area do 


5.  4i5 
3. 267 
2. 178 
5.:U)1 


(Tested  at  temperatnre  of  30<^  Fahr.] 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

1 

Per  square 
inch. 

Elongation . 

Set. 

Poundt. 

248,200 

Foitnda. 
45,360 

Indi. 

Inch. 

Tensile  strength. 

Elongation  of  rivet  holes,  ".22,  'M4,  ".U,  ".14,  'M4,  ".14. 

Maximum  8ire$a  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. 

Tension  on  net  section  of  plate do... 

Compression  on  bearing  surface  of  rivets do... 

Shearing  cm  rivets do... 


45,660 

75,060 

113,060 

46,820 
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TESTS   g|L  IRONj    STEEL,    AND    OTHER   MATERIALS.        1275 

Areas, 

PlAte,  gT088  sectional  area square  inches..  5.439 

Plate,  net  sectional  area tlo ^•'''?f 

Plate,  bearing  sarfaoe  of  rivets do....  2.173 

Kivets,  ahearinf(  artia do —  5.301 


Applied  loads. 


Total. 


In  ganged  length. 


Poundt. 

5,439 

10. 878 

1C.317 

21, 756 

27, 195 

32,eS4 

88.073 

43, 512 

48,951 

54.390 

59,829 

€6,268 

70,707 

76.146 

81. 586 

87,024 

92, 463 

97,902 

101,341 

108,780 

114, 219 

119,658 

12,%  097 

130, 536 

135,  975 

141,414 

14G,  853 

152.293 

167, 731 

16.3, 170 

168,609 

174,048 

179, 487 

181,926 

190, 365 

195,804 

201, 243 

206.682 

212, 121 

213,600 


Per  sqnare 
inch. 

Elongation. 

Pouiidit. 

Inch. 

1,000 

0. 

2,000 

.0003 

3,000 

.  0004 

4.000 

.0008 

5,000 

.0010 

6,000 

.0013 

7.000 

.0019 

8,000 

.0043 

9,000 

.0049 

10,000 

.0057 

11,000 

.0063 

12,  000 

.0072 

13,000 

.0078 

14.01M) 

.0072 

15,000 

.0091 

IC,  000 

.0098 

17.000 

.0109 

18,000 

.0121 

10,000 

.0131 

20.  000 

•    .0142 

21.  000 

.0163 

22,000 

.0175 

23,000 

.  0200 

24,000 

.0247 

25.000 

.0392 

26,000 

.0520 

27,  000 

.0610 

28,000 

.0720 

29, 000 

.08:)6 

30,000 

.0930 

31,000 

.1085 

32. 000 

.14 

33,000 

.16 

34,000 

.18 

35,000 

.20 

.36,01)0 

.24 

37,000 

.28 

38,000 

..35 

30,  000 

.40 

39,260 

Set. 


Inch. 
0. 


0004 


0042 


0062 


0003 


0322 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  plate  through  two  sections  and  sheared  Ave  rivets. 
Appearance  of  fractured  plate,  silky. 
Average  elongation  of  rivet-holes,  ".23. 

Maximum  Btrest  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..  39,260 

Tension  on  net  section  of  plate do —  65,400 

Compression  on  bearing  sarfiEikoe  of  rivets do —  98,200 

Shearing  on  rivets do 40,200 

EfSolency  of  Joint,  68.6  per  cent. 
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TESTS   C^  IRON,    STEEL,    AND    OTHER   MATERIALS.        1275 


Areas. 


Plate.  gT088  sectional  area aqnare  inches.. 

Plate,  net  sectional  arta do.... 

Plate,  bearing  surface  of  rivets °*> — 

Bivets,  shearing  area "O  — 


5.439 
3. 206 
2.  in 
5.:!01 


Applied  loads.        I      In  ganged  length. 


Total. 


PoundM. 
5.439 
10.  878 
18, 317 
21,750 
27, 195 
32,6S4 
8a073 

43, 5ia 

48,951 

51,390 

&9,82f 

68,208 

70,707 

78,146 

81.  ri85 

87,021 

92, 463 

97,902 

103, 311 

108,780 

114,219 

119.658 

12:*,  097 

i:w,  536 

135,975 

141,414 

140,853 

152.293 

157, 731 

163. 170 

168,609 

174,048 

179,487 

181,926 

190,  365 

195,  804 

201,243 

200,682 

212, 121 

213,600 


Per  square 
inch. 


PoundM. 

1,000 

2,  (KM 

3,000 

4,000 

5, 000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,  000 

13,000 

14.000 

1.5,000 

10,000 

17. 000 

18.000 

10,000 

20,000 

21.000 

22,0f>0 

23,000 

24,000 

25,000 

26.000 

27,  000 

28,000 

29,000 

30,  000 

31,000 

:{2,000 

.33,000 

34,000 

:t5,ooo 

3«,0t)0 
37,000 
38,000 
30,000 
30,260 


Elongation. 


Inch. 

0. 
.0003 
.0<K)i 
.0008 
.  (>010 
.0013 
.0019 
.0043 
.0019 
.0057 
.0063 
.0072 
.0078 
.0072 
.0(191 
.0098 
.0109 
.0121 
.0131 
.0142 
.0163 
.0175 
.0200 
.0247 
.0.392 
.0520 
.0610 
.0720 
.08:MS 
.0930 
.1085 
.14 
.16 
.18 
.20 
.24 
.28 
..35 
.40 


Set. 


Inch. 
0. 


0004 


0042 


0062 


0093 


,0322 


Bemarks. 


Initial  load. 


Tensile  strength. 


Fractured  plate  through  two  sections  and  sheared  Ave  rivets. 
Appearance  of  fractured  plate,  silky. 
Average  elongation  of  rivet-holes,  ''.23. 


Maximum  9tre88  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  39,260 

Tension  on  net  section  of  plate do —  65,400 

Compression  on  bearing  surfinoe  of  rivetB do —  98,290 

Shearing  on  rivets do 40,290 

Sffloiency  of  joint,  68.0  per  cent. 
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TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS.         1277 

Areas. 

Plate, gross seotlonal area aqvare inches  .  5.843 

Plate,  net  sectioxial  area do 3.655 

Plate,  bearing  surface  of  rivets do 2.187 

Bivete,  shearing  area do 6.301 


Applied  loads. 


Total. 


Pounds. 

5,842 

11,064 

17,526 

23,368 

29,210 

3.%  052 

40,894 

46,736 

52,578 

58,420 

64,262 

70,104 

75,046 

81,788 

87,630 

03.472 

00,314 

105, 156 

110,008 

116,840 

12?.  682 

128,624 

1.34, 366 

140,208 

146,050 

151,802 

167, 734 

163. 576 

1«9, 418 

175,260 

181. 102 

186. 944 

102,786 

108,628 

204,470 

210, 312 

216, 154 


Per  square 
iucn. 


PottndM. 

l.OUO 

2.000 

3,000 

4,000 

5.000 

6.000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16, 000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27.000 

28,000 

29,000 

80,000 

31,000 

32,000 

3:s,ooo 

34,000 
35,000 
36.000 
37,000 


Ia  ganged  length. 


Klongation. 


Inch. 
0. 

-.0002 
-.0002 
-.0001 
-.0003 
-.0002 
0. 
.0012 
.0016 
.C018 
.0027 
.0031 
.0034 
.0041 
.0057 
.0071 
.0078 
.0!0i 
.0104 
.0106 
.0107 
.0117 
.0125 
.0144 
.0173 
.0241 
.0287 
.0380 
.0483 
.0576 
.0703 
.0813 
.1030 
.115 
.135 
.18 
.22 


Set 


Indi. 
0. 


.0002 


.0032 


.0071 


0102 


0148 


Remarks. 


Initial  load. 


Scale  starts  off  plate. 
Tensile  strength. 


Sheared  the  rivets  between  plate  aud  top  cover. 
Elongation  of  rivet-holes,  'M5,  'M5,  'M6,  ''.(19,  ''.09,  ".12. 


Maximum  atresa  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch. .  37,000 

Tension  on  net  section  of  plate do....  50,140 

Compression  on  bearing  snrlaoe  of  rivets do 98|830 

Shearing  on  rivets.. do 40,770 

EffioiMioy  of  joint,  64.7  per  cent. 
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TESTS   OP   IROJT,    STEEL,    AND   OTHER   MATERIALS.        1279 

Areas, 

Plate,  f^TMn  fHt'tiooHl  area bquaroinr)i<M..  5.796 

riato,  n«t  Rectional  area du  ..  :i.GJ!2 

Piatt*,  bearing  Kurfaco  of  riv«t« do...  12. 174 

UiveiB,  Hheiiriug area du...  5.301 

[Tested  at  temperature  of  350o  Fahr.] 


AppUed  loads. 

ToUl.    iPe*:**!"*!*. 
V  inch. 


Povndt. 


Pound*. 
»».  4-jO 


In  caat;ed  leDj^tb. 

• 

VMniDrVa 

Elongation. 

Sot. 
Inch. 

Tensile  streoj^tli. 

Siieared  the  rivets. 

Filongatiou  of  rivet-holes,  ".08  each. 

^oxifiiiifii  stress  on  joint. 

TetiNion  on  gross  section  of  plate potinds  per  square  inch . .    89. 420 

Tvusiou  on  net  section  of  plate do...    <t3, 080 

Compression  on  bearing  snrfaoeof  riveta do...  105, 100 

Hhearinfi on  rivets do...    43,100 
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TESTS   OF    IRON,  STEEL,  AND   OTHER   MATERIALS.  1281 


Areas, 

Plale,  gross  sectional  area 8qiiareiiirlii*8.. 

Plat-e,  Dot  sectional  area do. .. 

Plate,  bearing  surface  of  rivets do... 

Bivets,  shearing  area du... 


5.41ff 
2.  H91 
2.  ."iLT) 
7. 216 


Applied  loads. 


In  ganged  length. 


P<nmds. 

5,416 

10.  832 

16.248 

21,664 

27,0tf0 

32,496 

37,912 

43. 328 

48.744 

54,160 

59.576 

64.902 

70, 408 

75,  824 

81.24ID 

86,656 

9i.  072 

97, 488 

102.904 

108, 320 

113,736 

110,  J  52 

124, 568 

129,984 

i:t5, 400 

NO,  816 

146,  232 

151,  648 

157.064 

I6.>,4W) 

167,  sm 

17X312 
178. 728 
184.  144 
189,  560 
194. 976 
199,800 


Per  square 
inch. 


Pounds. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

'8.000 

9,000 

10,000 

11,000 

12,  000 

13,000 

14,000 

15,000 

16,  OOu 

17,000 

18.  000 

10,  000 

20,  OUO 

21,  000 

22,  000 

23,  000 

24,  WO 

25,  (MK) 
20.000 
27, 000 
28, 000 
29,  000 

ao.oof) 

31,000 

32,  0(0 

33.  000 
34.000 
35,  000 
36,000 
36,890 


Elongation. 

Inch,  , 
0. 
.0002 

Set. 

Inch. 
0. 

.0005 

.0005 
.0011 
.0*117 

.0002"* 

.0620 

.  0026 

.OOQO 

.0037 
.  (K>18 

.0030 

.0056 

.0062 

.0069 

.0075 
.0082 

.0053 

.0090 

.0099 

.0112 

.0124 
.0142 

.0092 

.0152 
.0172 

.0198 

.0244 
.0315 

.0185 

.0362 

.  0422 

.0197 

.0585 
.  0707 

.0497 

.0830 

.0997 

.1192 

.16 

.20 

.27 

Bemarkt. 


Initial  load. 


Tensile  strength. 


Fractareil  plate  along  line  of  riveting. 

Ap])eanince,  silky,  slightly  lamellar. 

Area  at  fracture  (one  section)  ".84x".32=.2(>88  nquare  inch. 

Contraction,  44.1  i)er  cent. 

Fracture  open  at  edges  ".17  and  ".10. 

Elongation  of  rivet-holes,  ".48,  ".44,  ".39,  ".38,  ".37,  ".38. 

Maximum  stress  an  J<nnt. 

Tension  on  groM  section  of  plate • pounds  per  square  inch.. 

Tension  on  not  st>clion  of  pUito do 

Compression  on  boaring  surface  of  rivets do 

dbearingon  rivets do 

£flicieucy  of  joint,  64.5  per  cent. 

H.  Ex.  31 81 


36,  890 
60,110 
79.  130 
27.6U0 
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H  Ex  v?/....  49  2 


TESTS    OF   IRON,    STEEL,    AND   OTHER   MATERIALS.         1283 


I 


Ar€€LS. 

Plate,  grosa  sechoiiat  aroa square  inches . 

Plate. net  Meotional  area do... 

Plate,  bearing  sarfai-e  uf  rivets do... 

Birets, Hhearin);  area j. do... 

[Tested  at  temperatore  of  250°  Fahr.] 


Applied  loads. 


In  gauged  leugtli. 


Pounds. 
209, 5U0 


Per  square 
inoo. 


Foundg. 
38,250 


EloDgatioD. 


Inch. 


Stit. 


Inch. 


Bemarks. 


Teasile  strength. 


5.477 
2.926 
2.551 
7.216 


Fractured  plate  along  line  of  riveting. 

Appearance,  8ilky,  lamellar,  irregular  surface. 

Area  at  fracture  (one  section),  ''.S(>x".34=.2924  square  inch. 

Contraction,  39.8  per  cent. 

Elongation  of  rivet-holes,  ".32,  ".31,  ".29,  ".30,  ".31,  ".32. 

Miiximum  atresa  on  joint, 

Teni>ion  on  gross  section  of  plate pounds  per  square  inch..  88,250 

Tension  on  net  section  of  plate do....  71,600 

Compression  on  bearing  surface  of  rivets •.....•• do 81,730 

Shearing  on  rivets do....  28,030 

Efficiency  of  joint,  68.9  per  cent. 


// 
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TESTS   OF    IRON,  STEEL,  AND   OTHEB   MATERIALS.         l2S5 


Areas. 

Plate,  /{rosfl  sectional  area • square  inchoa..  5.832 

Plate,  net  sectional  area do....  3.281 

Plate,  bearlne  surface  of  rivets do 2.551 

Kivets,  sheanngarea do 7.210 


Applied  loadd. 

In  ganged  length. 

Bemarks. 

TotaL 

Per  sanare 
inon. 

Elongation. 

Set. 

Pounds, 

5,832 

11,664 

17,496 

23,328 

20,160 

84,902 

40,824 

46,666 

52,488 

58.320 

64,1.'» 

69.984 

75. 816 

81,648 

87.480 

93,312 

99.144 

104, 976 

110,808 

116,640 

122, 472 

128,304 

184,136 

139,968 

145,800 

151, 632 

157, 464 

163,296 

160,128 

174,960 

POttfMU. 

1,000 

2,000 

3,000 

4,000 

5.009 

6,000 

7.000 

8.000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19.000 

20,000 

21,000 

22,000 

23.000 

24.000 

25,000 

26,000 

27,000 

28,000 

29.000 

30,000 

31,000 

32,000 

33.000 

34,000 

35.000 

36.000 

37,000 

37, 910 

Jneh. 
0. 

.0002 
.0003 
.0008 
.0008 
.     .0013 
.0013 
.0018 
.0021 
.0030 
.0036 
.0044 
.0061 
.0061 
.0068 
.0073 
.0083 
.0092 
.0103 
.0115 
.0128 
.0187 
.0148 
.0M6 
.0188 
.0231 
.0276 
.0348 
.0423 
.0542 
.0743 
.0023 
.1118 
.15 
.10 
.20 
.26 

Ineh. 
0. 

Initial  load. 

• 

Scale  starts  off  plate. 
Edges  of  plate  contract. 

Tensile  strength. 

.0008 

.0028 

.0060 

.0080 

.0180 

180.  792 

186.624 
192,456 
198,288 
204,120 
209,952 
215, 784 
221,100 

•••a ■ a ••••■• 

Fractured  along  line  of  riveting. 

Appearance  of  fracture,  silky,  lamellar.     Open  at  edges  'M5  and  ".10. 

Elongation  of  rivet-holes,  ".47,  ".47,  ".42,  ".42,  ".46,  ".46. 

Area  at  fracture  (one  section),  ".93x".28=.2604  square  inch. 

Contraction,  52.3  per  cent. 

« 

Maximum  stren  an  joint 

Tensiouon  gross  section  of  plate ponnds  per  sqnare  inch..  37,01^^ 

Tension  on  net  section  of  plate •• do 67, 38o 

Compression  on  bearing  surfiftoe  of  rivets «. do 86,67n 

Shearing  on  rivets do....  30,64o 

Efficiency  of  Joint,  66.8  per  < 


// 


^y 


// 
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TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS.        1287 

Areas. 

Plate,  groM  seotional  area square  inchea..  5.854 

Plate,  net  sectional  area do...  8.207 

Plate,  bearing  surface  of  rivets do...  2.557 

BiTOts,  shearing  area do...  7.216 

[Tested  at  temperature  of  30<K'  Fahr.] 


Applied  loads. 

In  ganged  length. 

Remsrka 

Total. 

Per  square 
.    inch. 

Elongation. 

Set 

Pounds. 
256,000 

Pounds. 
43,730 

Jneh. 

Jneh. 

Tensile  strength. 

Fractured  plate  aloug  line  of  riveting. 

Appearance  silky,  Blight  lamination.  Open  at  edges  ^'.04  and  ''.02. 

Area  at  fracture  (one  section),  l".01x".37=.3737  square  inch. 

Contraction  31.7  per  cent. 

Elongation  of  rivet-holes,  ".33,  ".31,  ".29,  ".28,  ".29,  ".31. 

Mcueimum  stress  on  joint. 

Tension  on  gross  section  of  plate jmnnds  per  square  inch..    43,730 

Tension  on  net  section  of  plate do...    77,650 

Compression  on  bearing  surface  of  rivets do...  100, 120 

Shearing  on  rivets do...    35,480 

Sfii^enoy  of  Joint,  76.4  per  cent. 


^   -73. 
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H  Ex  .<^./.  49  2 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1289 


Arms. 


Plate,  gromaeotioDalarea.. square  indies..  3.097 

Plate,  net seotional area do...  3.520 

Fiate,  bearing; surf ac«t of rlveta do...  'J.4C8 

SivetB, ahearinff area do...  7.216 

[Tested  at  a  temperature  of  400^  Fahr.J 


Applied  loads. 

In  flanged  len^b. 

Total. 

Per  square 
incD. 

Blongation. 

Set. 

Kemarks. 

Pounds. 
268,600 

Pitunda. 
44,790 

Jneh. 

Jneh, 

Tensile  strength. 

Fractured  plate  alonir  Hoe  of  riveting. 
AppearaDce,  silky,  slight  lamiaation. 

Fractures  obliqae,  making  an  angle  of  50^  with  surface  of  plate. 
Open  at  edges  ".03  and  'M7. 
Area  at  fractare  (one  section),  l".14x".36=.4104  sqnare  inch. 
Contraction,  30.1  per  cent. 
Elongation  of  rivet-holes,  ''.34,  ".33,  ".32,  ".34,  ".37,  ".40. 

Maximum  stress  an  joint. 

Tension  on  gross  section  plate pounds  per  sqnare  ineh..  44,700 

Tension  on  net  section  plate do 76,110 

Compression  on  bearing  snrfiEMe  of  rivets do 108.830 

Bheonng on  rivets do.. ..  37,230 

Efficiency  of  Joint,  76.7  per^oent. 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.         1291 


Areas, 

FUtte,  gTOM  sectional  area sqaareinchee..  6.010 

Plate,  net  fleotiomal  area do 3.537 

Plate,  bearing  surface  of  riTeta do 2.C7:( 

Bivets,  sliearing  area do 7.216 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  scrnare 
Inoa. 

Elongation. 

Set. 

Pounds. 

6,010 

12,020 

18,030 

24,040 

30.050 

36,060 

4?,  070 

48,080 

54,090 

60,100 

66,110 

72,120 

78,130 

84,140 

90,150 

90,160 

102,  170 

108, 180 

114, 190 

120,200 

126.210 

132, 220 

138,230 

144,240 

150,290 

156,260 

162, 270 

168,280 

174,290 

180.300 

186, 310 

192,320 

198.330 

204,340 

210,350 

216,300 

222, 3T0 

228,380 

234,390 

235,700 

• 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

J8,000. 

ft.  000 

•.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26, 000 

27.000 

28,000 

29.000 

30,000 

31,000 

32,000 

33.000 

34,000 

35,000 

36,000 

37,000 

38,000 

39,000 

39, 210 

Ineh. 
0. 

.0002 
.0003 
.0005 
.0007 
.0012 
.0020 
.0029 
.0036 
.0043 
,0051 
.0056 
.0063 
.0071 
.0081 
.0095 
.0106 
.0116 
.0122 
.0130 
.0141 
.0151 
.0161 
.0176 
.0196 
,  0221 
.0255 
.0380 
.0580 
.0724 
.0905 
.1050 
.125 
.14 
.17 
.21 
.26 
.31 
.      .39 
.42 

Inch. 
0. 

Initial  load. 

1 
1 

.0003 

.0032 

""jmi""' 

■  *•«•■  •  m  «*«  m  m 

.0091 

'"'.im'^" 

'""."oei""" 

Tensile  strength. 

Fractured  plate  along^  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges,  ".20  and  ".15. 

Elongation  of  rivet-holes,  ".58,  ".54,  ".52,  ".50,  ".54,  ".56. 

Area  at  fracture  (one  section),  l".04x''.29=:.3016  square  incb. 

Contraction,  48.7  per  cent. 

Maximum  atreee  on  joint. 

Tension  on  gross  section  of  plate.... ....' ...«•. •■•**«*.poimd8  per  sqnare  inch..  30,210 

Tension  on  netsectionof  plate do 60. 630 

Compression  on  bearing  surface  of  rivets « do 95,310 

Shearing  on  rivets ,^ , ...,....•.— do 32, 660 

Sffiotenoy  of  Joint,  66.3  per  cent. 
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TESTS   OP   IBON,    STEEL,    AND   OTHER   MATERIALS.         1293 


Areas. 

Plate,  groM  aeotional  area square  Incbea..  6.561 

Plato,  net  sectional  area <lo —  4.010 

Plate,  bearing  surface  of  riveta du....  2.551 

Kiveta,  sheanng area do...  7.216 


Applied  loads. 

• 

Id  gaaged  length. 

Bemarks. 

Total. 

Per  square 
inon. 

Elongation. 

Set 

Pounds. 

6,561 

13. 122 

19,683 

26. 244 

32,805 

39.866 

45,927 

52,488 

59,049 

65, 610 

72, 171 

78, 732 

85,293 

91,854 

98,415 

104,  976 

111.537 

118.098 

124,  659 

131,220 

137. 781 

144,  342 

150, 903 

157, 464 

164,025 

170, 5h6 

177, 147 

18:i,  708 

100,269 

196, 8.30 

203. 391 

209.962 

216, 513 

223, 074 

2*^9,635 

236,196 

242,  757 

249,  318 

255, 879 

261.500 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7.000 

8,000 

9,000 

10.000 

11,000 

12,000 

1.3,000 

14,000 

15,000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,  000 

26,000 

27,000 

28,000 

29,000 

30,  (KM) 

81,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

39,000 

39,850 

Inch. 
0. 

-.0001 
-.0001 
—.0001 
.0000 
.0013 
.0030 
.0087 
.0042 
.0047 
.0054 
.0058 
.0067 
.0081 
.0094 
.0111 
.0118 
.0124 
.0130 
.0137 
.0146 
.0154 
.0162 
.0173 
.0191 
.0227 
.0310 
.0550 
.0661 
.0850 
.0985 
.  1176 
.125 
.17 
.20 
.22 
.27 
.33 
.40 

Inch. 
0. 

• 

Initialload. 

• 
• 

Scale  starts  off  plate. 
Tensile  strength. 

.0001 

.0044 

.0084 

.'oioi"* 

.0145 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky.    Open  at  edges,  ".15  and  ''.20. 
Elongation  of  rivet-holes,  ".66,  '^66,  ".60,  ".60,  ''.65,  ".67. 
Area  at  fracture  (one  section),  l".14x".28=.3192  square  inch. 
Contraction,  62.2  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . 

Tension  on  net  section  of  plate do... 

Compression  on  bearing  surface  of  rivets do... 

Shearing  on  rivets • i do... 

Sffldenoy  of  joint,  06.4  per  cent. 


39,850 

65,210 

102, 600 

36,230 
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H  Ex  .53/ ... 49  2 


TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1295 

Areas. 

Plate,  groBs  Beoiional  area k ;, sqiiareiDQlies..  6u512 

Plate,  net  sectional  area do 3.982 

riate.  beariji^  surface  of  rivets do 2.530 

Ktveta,  stieariJig  area do 7.210 

[Tested  at  temperature  of  WP  Fahr.] 


Applied  loads. 

In  ganged  length. 

Bemarks. 

1 

TotaL 

Per  so  nare 
inok. 

Elongation. 

Bet. 

Pounds. 
303,500 

Poundi. 
46,810 

Inch. 

Inck. 

Tensile  strength. 

• 

Sheared  four  rivets  and  fractured  the  plate  across  two  sections  back 
of  center  line  of  rivet-holes. 

Appearance,  silky,  oblique. 

Elongation  of  rivet-holes,  ".2\  each  where  rivets  sheared ;  other  two, 
".38  and  ''.36. 

Area  at  fracture  (one  section),  ^'.26x^^40=.504  square  inch. 

Contraction,  23.9  per  cent. 

Maximum  ttrtn  an  Joint, 

Tension  on  gross  section  of  plate pounds  per  square  inch..    46,610 

Tension  on  netsectionof  plate do 76.220 

Compression  on  bearing  snriaoe  of  rlTeta do....  119,080 

Shearing  on  rirets do 42,060 

JEfflciency  of  Joint,  77. 6  per  ceal 
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H  Ex  Al...  49  2 


TESTS   OF   IBON,  STEEL,  AND   OTHER   MATERIALS.  1297 


Arefl8. 

Platei  gross  sectional  area sqoare  inches. 

Plate, ix^t beet.onal  area do... 

Plate,  beariaf(  surface  of  rivets '. do... 

Kivets,  shearing  area do... 

[Tested  at  temperature  of  360o  Fahr.l 


&859 
4.3:1 
2.526 
7.216 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total 

Per  square 

inch. 

Elongation. 

Set. 

Pounds. 
310. 700 

P<nind». 
45,300 

Inch. 

Ineh. 

Tensile  strength. 

Sheared  tUe  rivets. 

Elongation  of  rivet-holes,  ".10  each. 


Maximum  9tre»9  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . 

Tension  on  net  section  of  plate do.., 

Compression  on  bearing  surface  of  rivets do... 

Shearing  on  rivets do... 

Efficiency  of  Joint,  75.5  per  cent. 

H.  Ex.  31 82 


45.300 

71,6»0 

123.050 

43,060 
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H  Ex  AL...  49  2 


TESTS   OF   lEON,    STEEL,    AND   OTHER   MATERIALS.         1299 

Area$, 

Plate,  j(ros8  sectional  area square  inobes..  6.916 

Plate,  net  sectional  area. do 4.370 

Plate,  bearing  surface  of  rivets do 2,546 

Bivets,  shearing  area ..do 7,216 


Applied  loads. 


Total 


Pounds. 

6,916 

13,832 

20.748 

27,664 

34,580 

41,496 

48,412 

55.828 

62,244 

69,160 

76,076 

82,992 

89,908 

96,824 

103, 740 

110,656 

117, 672 

124,488 

131. 404 

138, 320 

145,236 

152,152 

169,068 

165,984 

172.900 

179,816 

186, 732 

193,648 

200,564 

207,480 

214,396 

821.312 

228,228 

285^144 

242,060 

248,976 

255,882 

262.808 

269,724 

276,640 

277,000 


Per  so  nare 
inch. 


Poundt. 

1,000 

2,000 

3.000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19.000 

20, 000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

81.000 

32,000 

88,000 

84,000 

35,000 

36,000 

87,000 

38.000 

39,000 

40,000 

40,OJ30 


Elongation. 


In  gaoged  length. 


Inoh. 

0. 

.0003 
.0008 
.0011 
.0022 
.0038 
.0046 
.0056 
.0064 
.0088 
.0102 
.0113 
.0123 
.0133 
.0140 
.0152 
.0161 
.0177 
.0192 
.0207 
.0282 
.0251 
.0276 
.0310 
.0395 
.0499 
.0594 
.0699 
.0810 
.0960 
.1100 
.15 
.17 
.19 
.20 
.24 
.28 
.34 
.39 
.49 


Set. 


Inch, 


.0012 


0066 


.0101 


.0U8 


.0806 


Bemarlu. 


Iniiialload. 


Tensile  strength. 


Sheared  the  rivets. 

Average  elongation  of  rivet-holes  ''.26. 

Transverse  diameter  of  rivet-holes  increased  ''.03. 


Max^wh  $ire88  on  Joint. 

Tension  on  gross  section  of  plate povmds  per  square  inch..  40,050 

Tension  on  net  section  of  plate do....  63,390 

Compression  on  bearing  surface  of  rireta do....  108,800 

Shearing  on  rivets do....  38,530 

Xmciency  of  Joint,  66.7  per  cent. 
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TESTS   aP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1301 


Areas. 

PUte,  groBB  sectional  area square  inobea. 

Plate^  net  seotionai area do... 

Plate,  bearinfE  surface  of  rivets .do... 

Riyets,  shearing  area do... 

[Tested  at  temperatore  of  250^  Fahr.] 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  stratified.    Middle  section  open  '^05. 

Area  at  fracture  (one  section),  ''.89  x  ".35=. 3115  square  incb. 

Contraction,  35.6  per  cent. 

Elongation  of  rivet-holes,  ''.32,  ".31,  ".30,  ".31,  ".32,  ".33. 

Maximum  atresa  an  joint. 

Tension  on  gross  section  of  plate • pounds  per  sqoaro  inoh. 

Tension  on  net  seotion  of  plate do... 

Compression  on  bearing  sorfsoe of  riveti do.., 

Shearing  on  rivets do... 

Efficiency  of  Joint,  82.8  per  oeoAb 


5. 813 
2.009 
2.004 
9.4f2b 


Apl^lied  loads. 

In  gauged  length. 

Bemarks. 

TotaL 

Persqoare 
inch. 

Elongation. 

Set 

Poundt, 
208,800 

Poundt. 
85,020 

Inch. 

Inch. 

Tensile  strength. 

85,020 
71, 770 
71,000 
22,150 
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TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS.  1303 

Areas. 

Plate,  gross  Hcctlonal  area sqaare  inches..  5.772 

PlaU\  not  sectional  area do....  2.886 

Plate,  beariuK  surface  of  rivets do 2.886 

Rivets, shearing  area do....  9.426 


Applied  loads. 

s 

In  ganged  length. 

Bemaiks. 

Total. 

Persqnare 
inon. 

Elongation. 

Set 

Pounds. 

5,772 

11, 544 

17, 316 

23,088 

28,860 

34, 632 

40.404 

46, 176 

61,948 

57,  720 

63,492 

69,264 

75, 036 

80,808 

86,580 

92,352 

98,124 

103.896 

109,668 

115.440 

121, 212 

126,  984 

132,  756 

138.  528 

144. 300 

150.  072 

155, 844 

161.  016 

167,388 

173,  IGO 

17H,  932 

184,704 

190,476 

196,248 

198,500 

Pounds. 

1,000 

2,000 

3.000 

4,000 

5,000 

6.000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14.000 

15,000 

16.000 

17,000 

18,000 

10.000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28.000 

29. 000 

30.000 

31,000 

32,000 

33,000 

34,000 

34,390 

Tneh. 

0. 

.0002 
.0005 
.0008 
.0011 
.0021 
.0039 
.0052 
.0061 
.0068 
.0082 
.0091 
.0099 
.0108 
.0118 
.0130 
.       .  0141 
.0153 
.0169 
.018i 
.0204 
.0227 
.0260 
.0294 
.0344 
.0436 
.0535 
.0635 
.0751 
.0900 
.11 
.14 
.17 
.23     • 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

.0006 

.0055  ■ 

.0093 

.0143 

.0276 

.0800 

Fractured  plate  across  line  of  riveting. 
Appearance,  silky.    Open  at  edges  '^05  and  ^'.03. 
Elongation  of  rivet-holes,  ''.48,  ".47,  ".45,  ".44,  ".43,  ".40. 
Area  at  fracture  (one  section),  ".82x"*28=b.2296  square  inch. 
Contraction,  52.2  per  cent. 

Maximum  atreas  on  Joint, 

Tonsion  on  gross  section  of  plate ponnds  per  ■qnare  inch. 

Tnnsion  on  not  section  of  plate do.., 

Compression  on  bearing  sarfkce  of  rivets do.., 

Shearing  on  riTets do... 

SAcienoy  of  Joint,  60.1  per  oeni. 


84.390 
68.780 
68.780 
21.060 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.  1305 


Areas. 

• 

Plate,  grosMScciinnal  area square  incbos..    6.023 

Plato,  net  Hectiouul  area do 3.191 

Plate, bearinjE  nurfaceof  rivets do....    2. 8:^2 

Kiveta, aheariiiK  area do  ...    9.42.? 


Applied  loads. 

In  (paused  len/^. 

Remarks. 

Total. 

Per  sooare 
Incn. 

Elongation. 

Set. 

Pounds. 

6.023 

12,046 

18,068 

24.092 

30, 115 

36, 138 

42,161 

18,184 

64.207 

60,230 

66,263 

72,276 

78,299 

84,322 

90,346 

96,368 

102. 391 

108, 414 

114,437 

120,460 

126,483 

132,  506 

138, 529 

144,552 

150.  575 

156.598 

162,621 

108,644 

174.667 

180.690 

186.713 

192.  736 

198,757 

204,788 

210, 805 

Pounds. 

1.000 

2.000 

3,000 

4.000 

6,000 

6,000 

7,000 

8.000 

9.000 

10.000 

11.000 

12.000 

13,000 

14.000 

16.000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,060 

24,000 

26.000 

26,000 

37,000 

28,000 

29,000 

80,000 

31,000 

82,000 

88,000 

34.000 

86,000 

Inch. 
0. 

-.0001 
-.0004 
-.0003 
+  .0002 
.0021 
.0030 
.0036 
.0046 
.0057 
.0066 
.0074 
.0086 
.0097 
.0108 
.0124 
.0131 
.0130 
.0151 
.  0173 
.0201 
.0229 
.0276 
.0341 
.0411 
.0496 
.0561 
.0676 
.0806 
.0981 
.12 
.16 
.19 
.23 

•34 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

.0001 

.0051 

.0001 

.0136 

.0356 

.0890 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  sUghtly  lamellar.    Open  at  edges  ^MO  and  ^^03. 

Elongation  of  rivet-holes,  "Ad,  ''.45,  ''.43,  ".43,  ".46,  ".48. 

Area  atfractare  (one  section),  ".94  x  ".30  =  .282  square  inch. 

Contraction,  46.8  per  cent. 

Majdmum  stress  an  joint. 

Tension  on  f^ross  section  of  plate poonds  per  sqoare  inch..  35,000 

Tension  on  net  section  of  plate do....  60,  QtiO 

Compression  on  bearing  sorCaoo  of  rivets do 74,430 

Shearing  on  rivets ^ .* do....  28,360 

Sffioiency  of  joint,  56.2  per  cent. 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1307 


Areas. 

Plate,  gross  sectional  area square  inches..  5.967 

Plate,  net  sectional  area ^ ; do 8. 1'lQ 

Plate,  bearing  surface  of  riyets J do 2.80>* 

Shearing  area  of  rivets do 9.425 

[Tested  at  temperature  of  300^  Pahr.] 


Applied  loads. 

In  ganged  length. 

> 

Bemarks. 

Total. 

Per  souare 
Incn. 

Elongation. 

Set. 

Poundt. 
240,200 

Poundt. 
40,260 

Inch. 

Inch, 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  '^03  and  '^01. 

Area  at  fracture  (one  section),  l".02x".35=.3570  square  incb. 

Contraction,  32.1  per  cent. 

Elongation  of  rivet-holes,  '^29,  ".27,  ".26,  ".28,  ".30,  ".31. 

Maximum  tiress  on  Joint. 

Tension  on  gross  section  of  plate poands  per  sqnare  inch . .  40,250 

Tension  on  net  section  of  plate do 7fi.  O'lO 

Ckinipression  on  bearing  snrfiMse  of  rivets do —  85.r>40 

Shearing  on  rivets do....  25  4M 

Bffloienoy  of  Joint,  68.1  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1309 


Plate.  KTOM  Beotional  area aqaarelDcfaea. 

Plate,  net  eectjooal  area » do... 

Plate, beazinf: eurfaoe of  rivets do... 

Rivete, ahearini;  area do... 

LTeated  at  temperatiiro  of  200<'  Fahr.] 


6.327 
3.619 
2.808 
9.425 


Applied  loads. 

In  ganged  l«*ngth. 

m 

Semarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Founda. 
219,300 

Poundt. 
34,Beo 

Jnek. 

Ineh. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  very  lamellar.    Open  at  edges,  'MO  and  ^'.05. 

Area  at  fracture  (one  section),  l".07x".30a=.3210  square  Incb. 

Contraction,  45.1  per  cent. 

Elongation  of  riveMioles,  ".47,  ".44,  ".42,  ".41,  ".44,  ".47. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqaare  inch..  34,660 

Tension  on  net  section  of  plate do....  62,320 

Compression  on  bearing  surface  of  livets do....  78,090 

Shearing  on  rivets do 23,160 

.BiBoienoy  of  Joint,  60.3  per  oant 
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TESTS   OF   IRON,    STEEL,    AND   OTHEB  MATEBIALS.        1311 

Aretu. 

PlAte,  gro88  Motional  area aquare inches. .  6.512 

Plate,  net  soctioiial  area do 8.620 

Plate,  bearing  Rurfaoe  of  rivets do 2.892 

Rivets,  shearing  area do —  9.425 


Applied  loads. 

In  ganged  length. 

Total. 

Per  saaare 
inch. 

Elongation. 

Set 

P<mnd». 

6,612 

13,024 

19,536 

26,048 

:{2.500 

39. 072 

45,584 

52,096 

58,608 

65,120 

71.632 

78,144 

84,656 

91, 168 

97,680 

104. 102 

110,704 

117,216 

123,728 

130,240 

136, 752 

143,264 

149,776 

156.288 

162,800 

160. 312 

175, 824 

182, 336 

188,848 

195.360 

201,872 

208, 384 

214.806 

221. 408 

227, 920 

234,432 

240,680 

Poundt. 

1,000 

2,000 

3.000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16,000 

17.000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29.000 

80,000 

31.000 

32,000 

33,000 

34.000 

35.000 

36,000 

36,950 

Inch, 

0. 

.0001 
.0016 
.0020 
.0022 
.0027 
.0046 
.0059 
.0066 
.0074 
.0083 
.0088 
.0095 
.0104 
.0119 
.0137 
.0148 
.0153 
.0161 
.0177 
.0201 
.0229 
.0261 
.0298 
.0380 
.0460 
.0540 
.0609 
.0752 
.0942 
.11 
.14 
.17 
.20 
.23 
.28 
.38 

Inch, 
0. 

Initial  load. 

* 

Tensile  strongfh. 

.0019 

.0064 

.0004 

.0137 

.0308 

'  .0642 

Fractared  plate  along  line  of  riveting. 

Appearance,  silky.    Open  at  edges  'M5  and  'MO. 

Area  at  fracture  (one  section),  l'^06x'^29=.3074  square  inch. 

Contraction,  48.9  per  cent. 

Elongation  of  rivet-holes,  '^55,  ''.62,  ".48,  ".48,  ".48,  ".60. 

Maximwrn  itrma  cnJiAmU 

TenRion  on  KTOfls  section  of  plate.. ponnds  per  square  inch. 

Tension  on  net  section  of  plate .••• ..^^ do... 

CoDipi'essioQ  on  bearing  snrfaoe  of  riT6ta • do... 

Shearing  on  rivets .....do... 

XfUcienoy  of  Joint,  61.6  per  oe&t. 


86,960 
66;  480 
83,220 
26.680 
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TESTS   OF   IRON,    STEEL,    AND   CTTHEK   MATERIALS.        1313 


Plate,  gross  sectional  area square  Indies..  6.850 

Plate,  net  sectional  area do...  3.073 

Plato,  bearing  surface  of  rivets do...  2.886 

Rivets,  shearing  area « do...  9.425 

[Itpated  to  temperature  of  400<*  Fahr.^  and  loaded  with  280,000  pounds  tension ;  after  one*ha]f  minute 
the  load  was  released  to  Kero,  and  the  Joint  coolo<l  to  a  temperature  botwecn  TO^'  and  80^  Fahr.  Wat  er 
wiia  sprinkUnl  on  the  Joint  to  hasten  cooling.  Permanent  sot  of  Joint,  ''.20.  Tested  cold  (about  80^ 
Falir.)  after  resting  two  hours.] 


Applied  loads. 


Total 


Pounds. 

6,850 

13,718 

20, 577 

27,436 

34,283 

41,154 

48,013 

64,872 

61.  731 

68,500 

75,449 

82,308 

80.167 

96,026 

102,885 

109,744 

116,603 

123,462 

130,321 

137,180 

144^030 

150.898 

167.757 

164,616 

171, 475 

178,334 

186,193 

192,052 

198, 911 

205,770 

212, 629 

219,488 

226,347 

233.266 

240.065 

246,924 

253,783 

260,642 

267,501 

274,360 

281,219 

283,000 
285,000 
287,000 

288,078 

299,800 


Per  square 
incn. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

39,000 

40,000 

41. 000 1 


In  gauged  length. 


Elongati(m. 


42, 000 1 
43,710 


Inch. 

0. 

.0016 
.0042 
.0061 
.0060 
.0065 
.0070 
.0074 
.0079 
.0084 
.0084 
.0001 
.0095 
.0100 
.0103 
.0105 
.0109 
.0112 
.0114 
.0117 
.0122 
.0126 
.0120 
.0132 
.0135 
.0142 
.0147 
.0152 
.0153 
.0157 
.0160 
.0168 
.0172 
.0173 
.0177 
.0178 
.0188 
.0189 
.0105 
.0200 
.0225 
.0237 
.0341 
.0246 
.0261 
.0307 
.0400 
.18 


Set. 


Jneh. 
0. 


.0030 


0027 


.0027 


.0025 


.0027 


Bemarks. 


IniUalload. 


.0029 


.0027 


.0053 


After  2  minutes  rest. 


After  2  minutes  rest 
Tensile  strength. 


Total  elongation  from  cold  state  before  heating  (".20+'M8)  ".38±. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slight  lamination.    Open  at  edges  ''.07  each. 

Area  at  fracture  (one  section),  l''.22x''.32=:.3904  square  inch. 

Contraction,  40.9  per  cent. 

Elongation  of  rivet-holes,  ''.51,  ".46,  ".44,  ".44,  ".44,  ".46. 

Maximum  streBS  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  JJTIO 

Tension  on  net  section  of  plato ^®--  -JJ'JSjI 

Compression  on  bearing  surface  of  rivets do.-  ^JJ'SfJj 

Shearing  on  rivet* "O---  31,810 

EOlcieocy  of  Joint,  72.8  por  cent. 
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H  Ex  3L..  49  2 


TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1315 

Area»» 

PlAte,  gmM  eeotional  are* • • square  incliM..  6.888 

Plate,  net  sectional  area do 3.901 

Plate,  bearinf^  surface  of  rivets ...do 2.81)2 

BiTott,  sheanng  area do 9.425 


Applied  loads. 

In  ganged  lengths. 

Total. 

Persouaie 
incn. 

Elongation. 

Set. 

Poundt. 

6,883 

13,766 

20,649 

27,632 

84.416 

41,298 

48.181 

65,064 

61.947 

68.830 

75,713 

82,696 

88,479 

96.362 

108,245 

110,128 

117.  Oil 

123  894 

Povnda» 

1,006 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13.000 

14,000 

15.000 

16,000 

17,000 

ia  AAA 

Inch, 

0. 

0. 

.0001 
.0002 
.0006 
.0019 
.0029 
.0039 
.0050 
.0066 
.0078 
.0089 
.0100 
.0108 
.0117 
.0130 
.0187 
.0146 
.0157 
.0170 
.0188 
.0200 
.0212 
.0232 
.0272 
.0355 
.0476 
.0630 
.0775 
.0050 
.11 
.13 
.16 
.18 
.21 
.26 
.80 
.37 
.47 

IneK, 
0. 

Initialload. 
Tensile  strength. 

.0002 

.0068 

.6089 

130, 777            19, 000 
137, 660            20,  000 
144.543            91  OOA 

.0186 

161, 426 
158,309 
165,198 
172, 075 
178,958 
186^841 
192,724 
199,607 
206,490 
213,373 
220,256 
227,139 
234,028 
240,905 
247,788 
264,671 
261,554 
266,500 

22,000 
23,000 
24,000 
26.000 
26.000 
27.000 
28,000 
29.000 
80.000 
31.000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
88,000 
38,720 

.0199 

.0846 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slight  lamination.    Open  at  edges  'M3  and  ^'.05. 

Elongation  of  rivet-holes,  ''.67,  ".54,  ".53,  ".54,  ".55,  ".60. 

Area  at  fracture  (one  section),  l".20x".29=.3480  square  inch. 

Contraction,  38.1  per  cent. 

« 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate poands  per  square  inch..  38,720 

Tension  on  net  section  of  plate do....  66,770 

Compression  on  bearing  surface  of  rirets do....  92, 150 

Shearing  on  rivete. do....  28,270 

Ififfloienoy  of  Joint,  64.5  per  oent. 
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TESTS    OF   IRON,  STEEL,  AND   OTHER   MATERIALS.  1317 

Ar€4l8, 

Plate,  grom  Boclional  area aqoAre  inches..  7.194 

Plate,  net  sectiooal  area do 4.32U 

Plate,  bearing  eurfaoe  of  rivote do 2.974 

RivetB,  ahearmgarea do 9.425 

[Heated  to  temperataro  of  6O0P  Fahr.  and  loaded  with  300,000  pounds  tonaio|L  which  was  at  once 
removed.  The  joint  now  allowed  to  cool  to  the  temperature  of  tne  room  n29  Ifahr.),  and  aftfr  a  re»t 
of  five  honre  tested  cold  in  the  asual  manner.  Permanent  set  cansed  by  load  when  hot,  ''.27  in  6 
inches.] 


Applied  loads. 


Total. 


Poundt. 

7,194 

14,388 

21,582 

28.776 

85.970 

43.164 

60,358 

67,552 

64,746 

71,940 

79,134 

86,328 

93,522 

100, 716 

107, 910 

116. 104 

122,298 

129,492 

136,686 

143,886 

151,  074 

158,268 

165, 462 

172.656 

179. 850 

187,044 

194,288 

201,432 

208.626 

215^820 

223,014 

230,208 

237.403 

244,596 

251,790 

258,984 

260,178 

273,372 

280,666 

267,760 

294,954 

362,148 

309.342 

316,536 

322,600 


Per  sooare 
incn. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9.006 
10,000 
11,000 
12.000 
13,006 
14,000 
15,0U6 
16,000 
17,060 
18,006 
19.000 
20,000 
21,000 
22,000 
23.000 
24,006 
25,000 
26,006 
27,000 
28.000 
29,006 
30,000 
81,000 
82.000 
83,000 
34,000 
85,000 
86,000 
37,006 
38,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
44,840 


In  ganged  length. 


Elongation. 


Inch. 

0. 

.0008 
.0019 
.0087 
.0030 
.0037 
.0046 
.0050 
.0054 
.0056 
.0061 
.0065 
.0070 
.0072 
.0076 
.0086 
.0064 
.0096 
.0093 
.0095 
.0100 
.0105 
.0109 
.0111 
.0115 
.0122 
.0125 
.0180 
.0133 
.0136 
.0141 
.0145 
.0150 
.0155 
.0161 
.0168 
.0169 
.0175 
.0183 
.0198 
.0215 
.0245 
.0340 
.1150 
.27 


Set 


Inch. 
0. 

"."6009 

"'.'ooii 
".'ioio 
"."ooio 
".ooii 
".'ooii 
".'ooii 
".'ooii 


Remarks. 


Initial  load. 


Tensile  strength. 


Total  elongation  from  cold  state  before  heating  (".27+.27),  ''.54. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slight  lamination.    Open  at  edges  ''.08  and  ".06. 

Area  at  fractnre  (one*  section),  l".31x".33=.4323  square  inch. 

Contraction,  39.8  per  cent. 

Elongation  of  rivet-holes,  ".60,  ".54,  ".53,  ".53,  ".52,  ".55. 


Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  sqaare  inches..  44,840 

Tension  on  net  section  of  plate do 74,670 

ComprMsion  on  bearing  snrfaoe  of  rivets do 112,260 

Shearing  on  rivets do....  84,280 

Effleienoy  of  }oint,  77.8  per  cent 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1319 

Areas, 

Plate,  groBs  seotional  area square  inches..  7.245 

Plate,  net  seotional  area do 4.347 

Plate,  bearing  sarface  of  riyets do 2.898 

RivetB.  shearing  area do 9.425 


Applied  loads. 

In  gauged  length. 

1 

Bemarlrs. 

1 

TotaL 

Per  sonare 
Incn. 

Slongation. 

Set 

Poundf. 

7,945 

14.400 

21,735 

28,980 

36.225 

43,470 

60,715 

57,U60 

65,205 

72,450 

79,695 

86,940 

94,185 

101,430 

108, 675 

115,920 

123, 105 

130, 410 

137,656 

144.900 

152, 145 

159,390 

166, 635 

173,880 

181, 125 

188, 370 

196, 615 

202.800 

210, 105 

217,  350 

224.505 

231,840 

239,085 

246,380 

253,576 

260,820 

268,065 

275,310 

280,700 

PoundM. 

1,000 

2.000 

3,000 

4.000 

6.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18^000 

19.000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

81,000 

32,000 

83,000 

34,000 

35,000 

36,000 

37,000 

38,000 

88,740 

Jndli. 

0. 

.0001 
.0002 
.0008 
.0018 
.0039 
.0052 
.0066 
.0073 
.0085 
.0096 
.0106 
.0120 
.0141 
.0143 
.0155 
.0168 
.0170 
.0187 
.0202 
.0221 
.0236 
.0254 
.0308 
.0400 
.0538 
.0668 
.0798 
.0960 
.1146 
.13 
.16 
.18 
.22 
.27 
.80 
.35 
.42 
.58 

Ifiek, 
0. 

Tnltialload. 

1 

Rested  1  hoor  nnder  initial  load. 
Tensile  strength. 

.0017 

.0077 

.0122 

.0167 

.0332 

.1080 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slight  lamination.    Open  at  edges  ".25  and  '^05. 

Elongation  of  rivet-holes,  ".79,  ".70,  ".66,  ".69,  ".61,  ".63. 

Area  at  fracture  (one  section),  l".30x".29=.3770  square  inch. 

Contraction,  47.9  per  cent. 

MaoBi'mwm  atresa  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  sqnare  inch..  88,740 

Tension  onnet  section  of  plate do 64,570 

Compression  on  bearing  surface  of  rirets do 96,850 

Shearing  on  rlTOts do....  29,780 

Sffldenoy  of  Joint,  66.9  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.         1321 


Areas. 

Plato,  |2:ross  eectional  area square  iDcbee. 

Plate, not  seotioniftl area .- do... 

Plate, bearing  sarlaco of  rivets « do... 

Riveta,  sbearing  area do... 


6.167 
3.832 
2.345 
7.854 


Applied  loads. 

Id  fcaaged  length. 

Benuffka. 

Total. 

Per  saaare 
incn. 

Elongation. 

Set. 

Poundt. 

6.167 

12,334 

18,601 

24,668 

30,835 

37,002 

43, 169 

49.336 

55,503 

61. 670 

67.  837 

74,004 

80. 171 

86.338 

92, 505 

98, 672 

194. 8:» 

111.006 

117,173 

123,  340 

129. 507 

135,  674 

141.841 

148.008 

154.  175 

160. 342 

166,509 

172, 676 

178. 843 

185, 010 

191. 177 

197, 344 

203,511 

209. 678 

215.845 

222, 012 

228.179 

234,846 

240,613 

245,050 

Poundt. 
1.000 
2.000 
3.000 
4.000 

JneJi. 
0. 

—.0001 

—.0001 

Anofl 

JricA. 
0. 

Tnitlalload. 

• 

• 

• 

• 

Tenaile  atrengtb. 

5, 000              .  0000 
G,  000             .  (Kna 

.0000 

7.000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39.000 
39, 730 

.0060 

.0072 

.0081 

.0091 

.0099 

.0103 

.0110 

.0118 

.0130 

.0147 

.0161 

.0175 

.0186 

.0105 

.0210 

.0225 

.0248 

.0284 

.0375 

.0519 

.0640 

.0780 

.0951 

.1149 

.125 

.16 

.19 

.22 

.28 

.29 

.33 

.40 

.48 

.61 

.0080 

.0117 

.0170 

.0322 

.1048 

Fractured  plate  algng  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  'M7  and  ".25. 

Elongation  of  rivet-holes,  ''.73,  ".70,  ".77,  ".77,  ".76. 

Area  at  fracture  (one  section),  l".42x".30=.4260  square  inch. 

Contraction,  44.1  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  incb..    30,730 

Tension  on  not  section  of  plate do 64,110 

Compression  on  bearing  surface  of  rivets do 104,490 

Shearing  on  rivets do 31,200 

EffiGlency  of  joints  67.2  per  oent. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1323 


Aretu. 

Plate,  groes  seotioiial  area sqiuureinohee.. 

F]»te^  n«t Motional axea .- do... 

Plate,  bearing Burfiace  of  rireta .• do... 

SiTeto,  shearing  area do... 

[Tested  at  temperatore  of  400o  Fahr.  | 


6.220 
8.855 
2.365 

7.854 


Applied  loads. 

In  ganged  length. 

BemarkB. 

1 

TotaL 

Persqoaare 
ineZL 

Blongation. 

Set. 

282,600 

Ponndff. 
45^420 

Ineh. 

Inck. 

Tensile  strenffth. 

Fractured  the  plate  through  four  sections,  tearing  oat  at  the  midille 
to  the  edge  of  the  plate.  Sheared  the  middle  rivet,  which  had  bcon 
weakened  by  the  drilled  pocket  in  which  the  thermometer  was  used  to 
determine  the  temperature  of  the  joint. 

Appearance  of  fractures,  silky,  lamellar. 

Elongation  of  rivet-holes,  ''.40,  ''.36  (".18  rivet  sheared  in  this  hole), 
".4S,  ".63. 

Area  at  fracture  (one  section),  l".53x".38=.5814  square  inch. 

Oontraction,  24.3  per  cent. 

Maximum  stre9$  on  Joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch..    45,420 

Tension  on  net  section  of  plate do —    73,250 

Compression  on  bearing  surface  of  rivets do —  119,450 

Shearing  on  rivets ^...do 35,810 

Efficiency  of  Joints  76.9  per  cent. 
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AreoB, 

Plate,  grosa  Mctional  area sqnare  inches. 

Plate,  net  aectioDMl  area do... 

Plate,  bearing  aurface  of  rivets do... 

BiTeU,ahearT]igaxea do... 

[.Tested  at  temperatare  of  500o  Fakr.  J 


6.660 
4.240 
2.420 
7.854 


Applied  loads. 

In  ganged  length. 

Bemarks. 

'Hytal. 

Per  8caare 
inch. 

Elongation. 

Set. 

Poundt. 
310,000 

326^000 

Poundi. 
46,550 

48.050 

Jneh, 

Inch, 

Mazimnn^  load  applied  when  the  specimen 
slipped  in  the  holder  Jaws.  The  emery  cloth 
nsed  to  increase  the  friction  of  the  grip  was 
renewed.  The  temperatare  of  the  joint  was 
lowered  to  160°  Fahr.  and  tensile  loiMi  again 
applied. 

Tensile  strength. 

Sheared  four  rivets  and  fractared  one  end  section  of  the  plate. 
Elongation  of  rivet-holes,  '^30,  ".30,  ''.25,  ".37. 
The  dowel  in  third  rivet  did  not  fill  the  hole  properly,  accounting  for 
the  variation  in  the  elongation  of  rivet-holes. 

Maximum  stress  onj<nnt. 

Tension  on  gross  section  of  plate poonds  per  square  inch..    48,950 

Tension  on  net  seotion  of  plate do 76,890 

Compression  on  bearing  surface  of  lireAm do —  137,160 

Shearing  on  rirete • do....    41,510 

Sffidency  of  Joint,  81.5  per  cent. 
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TESTS   OF   IRONj    STEEL,    AND   OTHER   MATERIALS.        1327 


Areas, 

Plate,  gross  sectional  area sqnare  inches..  6.632 

Plate,  net  sectional  area do....  4.217 

Plate,  bearing  surface  of  rirets Uo  ...  2.415 

Bivets,  shearing  area do —  7.854 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  souare 
inch. 

Elongation. 

Set 

Pounds. 

6,632 

18.264 

10,806 

26,528 

33,160 

80,702 

46,424 

53,056 

50,688 

66,320 

72,052 

70,584 

86^216 

92,848 

00,480 

106, 112 

112,744 

119, 376 

126,008 

132.640 

130.272 

145,004 

152.530 

150,168 

165.806 

172,432 

170.064 

185,606 

192.328 

198.960 

205, 592 

212,224 

218,856 

225,488 

232.120 

238,752 

245,384 

252,016 

258,048 

265,280 

260,250 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7.000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

.       15,000 

16.000 

17,000 

18,000 

10.000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26.000 

27,000 

28.000 

29,000 

80,000 

81,000 

32,000 

33,000 

34,000 

85,000 

36,000 

87,000 

38,000 

30,000 

40,000 

40,600 

Jneh. 

0. 

.0000 
.0001 
.0003 
.0002 
.0001 
.0021 
.0040 
.0047 
.0062 
.0070 
.0074 
.0080 
.0001 
.0100 
.0127 
.0186 
.0148 
.0161 
.0176 
.0108 
.0216 
.0247 
.0201 
.0465 
.0638 
.0781 
.0018 
.1135 
.15 
.18 
.20 
.21 
.27 
.80 
.84 
.41 
.48 
.66 
.65 
.77 

Inch. 
0. 

Initial  kMd. 

.0002 

.0056 

.0101 

.0147 

.0806 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  'M2  and  ".15. 

Elongation  of  rivet-holes,  ''.84,  ".84,  ''.79,  ".75,  ".78. 

Area  at  fracture  (one  section),  l".55x'^29=:.4495  square  inch. 

Contraction,  46.8  per  cent. 

Maximum  streis  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch. 

Tension  on  net  section  of  plate do... 

Compression  on  bearing  snrfftoe  of  riyeto • do... 

Shearhig  on  rivets • ..do... 

Bffioiency  of  joint,  67.6  per  cent. 


40.600 

63,860 

111.400 

84,280 


// 


ty 


~73.S^  X,3oS 


ff. 


o 

~AS.3o '<  ■^7<^ 


0> 


^ 


HEx^/--49  2 


TESTS   OF   IRON,   STEEL,   AND  OTHER   MATERIALS.         1329 


Artoi. 

Plate,  groM  860  tional  are« square  faiohes. 

Plate, Det  nectional  area do... 

Plate,  beariogsarface  of  rivets do  .. 

Kivata, aheariog  area.. do... 

[Tested  at  temperature  of  300°  Fahr.] 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar. 

Area  at  fracture  (one  section),  ''.89x^^34 =.3026  square  inch. 

Contraction,  36.1  per  cent. 

Elongation  of  rivet-holes,  ''.28,  ^'.28,  ''.28,  ".29,  ".29,  ".29. 

Maximum  Btre$s  an  joint, 

Tensioo  on  gross  section  of  plate pounds  per  square  inch. 

Tension  en  net  section  of  plate do... 

Compression  on  bearing  surface  of  rivets do... 

Bbeaiingon  rivets ••• • do... 

SflBoiency  of  Joint,  59.3  per  cent. 

H.  Ex.  31 84 


6.053 

2.853 

3.2M 

1L928 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inon. 

Elongation. 

Set. 

Poundt. 
212,800 

Pound*. 
35»070 

Inek. 

Inch. 

Tensile  strength. 

36,070 
74,410 
M,340 
18,630 
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Areas, 

PUte,  Kross  Beotionol  area aquare inches..    6.042 

Plate,  net  sectional  area do....    2.836 

Plate,  beariuis  surfiice  of  rivets do 8.206 

BlTets,  shearing  area do....  11.828 


Applied  loads. 

• 

In  gauged  length. 

Bemarks. 

Total. 

Per  sqoare 
incn. 

Elongation. 

Set. 

Pounds, 

6.042 

12.084 

18,126 

24.168 

80,310 

36.252 

42,294 

48,336 

54.878 

60,420 

66,462 

72,604 

78.646 

84,5b8 

90,630 

96,672 

102.714 

108.756 

114, 708 

120,840 

126,882 

132.924 

188.966 

145,008 

151,050 

157,092 

1  163, 134 

169. 176 

Pounds. 

1.000 

2,000 

3,000 

4.000 

5^000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12.000 

13.000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

98,009 

.      24.000 

25,000 

26,000 

27.000 

28.000 

29,000 

30,000 

30,420 

■ 

Inch, 
0. 

.0000 
.0001 
.0003 
.0006 
.0018 
.0032 
.0042 
.0053 
.0065 
.0086 
.0102 
.0114 
.0126 
.0135 
.0150 
.0163 
.0179 
.0201 
.0247 
.0282 
,0316 
.0402 
.0485 
.0596 
.0732 
.0865 
.1050 
.14 
.18 

Inch. 
0. 

Initial  load. 

• 

* 

Tensile  strength. 

.0001 

• 

.0057 

.0112 

.*0206  ' 

.0517 

175.218 
181,260 
183,800 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ^MO  and  '^08. 

Elongation  of  rivet-holes,  '^41,  ''.42,  ".42,  ''.42,  ".42,  ".42. 

Area  at  fractnre  (one  section),  ".83  x".29=.2^7  square  inch. 

Contraction,  49.3  per  cent. 

Mtu^mun^  strosi  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  30,420 

Tension  on  net  section  of  plate * do 64.810 

Compression  on  bearing  snrftMSe  of  rivets do 57,330 

Shearing  on  rivets * ..do 15,410 

S  Aoienoy  of  Joint,  51. 5  per  oent. 
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Areas, 

Plate,  groM  sectional  area square  inches. 

Plate,  net Bectional area do... 

Plate,  bearioff  sorfaoo of ri vein do... 

KivetB,  shearinj^area : do... 

iTeated  at  temperatore  otZSHIP  Fahr.] 


6.471 

8.298 

3.283 

11.928 


Applied  loads. 

In  gaa|(ed  length. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Elonjvation. 

Set. 

Pounds. 
261,000 

Poundt, 
40,830 

JneA. 

Tneh. 

1 

Tensile  streuj^h. 

Fractured  plate  along  line  of  rivetinp:. 

Appearance,  silky,  lamellar;  surfaces  irregular  in  part,  and  makiug 
allele  of  50^  with  rolle<l  surface  of  plate  in  part. 
Area  at  fracture  (one  section),  1  ".03 x ''.39 =.4017  square  inch. 
Contraction,  25.4  per  cent. 
Open  at  edges  ".02  and  ".01. 
Elongation  of  rivet-holes,  ".30,  ".29,  ".27,  ".30,  ".31. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate ponnds  per  sqnare  inch..  40,330 

Tension  on  net  section  of  plate do ....  80,  (>20 

Compression  on  bearing  surface  of  rivets do 80,730 

Shearing  on  rivets do 21,880 

Efficiency  of  Joint,  67.2  per  cent 


Ci 
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AreoM, 

Plate,  groM  BeotloDiJ  area ■qnarelnohes..    0.278 

Plate,  net  sectlooal  area do —    8.139 

Plate,  bearing  anrfaoe  of  rlreta do —    8.130 

Blyeto,  sheanngarea do —  11.928 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Persqaare 
Incn. 

Elongation. 

Set. 

Pottfidf. 
6,278 
12,566 
18,834 
25,112 
81,390 
37,668 
43.948 
60.204 
56,602 
62,780 
89,058 
75.386 
81,614 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

0,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

IS^OOO 

16.000 

17.000 

18,000 

Inch. 
0. 

-.0001 
-.0001 
-.0001 
-.0002 
.0000 
.0007 
.0027 
.0042 
.0057 
.0070 
.0075 
.0080 
.0087 
.0097 
.0112 
.0120 
.0132 

Inch. 
0. 

• 
Initial  load. 

-.0001 

.0868 

h 

• 

Bested  15  hoora. 

• 

■ 

87.892 

94,170 
100.448 
106^728 
1UL004 
119;  282 
125,560 
131,838 
138,116 
1M,S94 
150.672 
156^950 
163.228 
169,506 
175,784 
182,062 
188,340 
1M,818 
200,898 
207,174 
209,800 

.0093 

19.000              .0148 
20,000              .0165 
21,000             .0175 

•  ••■■•  .•••■• 
.0145 

22,000 
23.000 
24.000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
3.3,000 
33.420 

.0194 

.0243 

.0285 

.8340 

.0440 

.0550 

.0680 

.0825 

.0095 

.1229 

.16 

.20 

.0289 

* 

Tensile  strength. 

Fractared  plate  along  line  of  riveting. 

Appearance,  silky,  slightlv  lamellar.    Open  at  edges  ^MO  and  ^^08. 

Elongation  of  rivet-holes,  ''.50,  ''.49,  ".46,  ".46,  ".45,  ".45. 

Area  at  fractnre  (one  section),  ".93  x  ".28 =.2604  sqnare  inch. 

Oontraction,  50.2  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  3.1,420 

Tension  on  net  seetion  of  plate do 66,840 

Gompression  on  hearing  sarfaoe  of  riyets do 86^840 

8hearing  on  rivets l dm 17,590 

Kffloienoy  of  Joint,  08.5  per  oent. 


o 
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H  Ex  AL..A%  2 


TESTS   OF   IRON,    STEBL,    AND   OTHER   MATERIALS.         1337 

Areati. 

Plate,  groM  aectional  mrea square  incbM..    6.807 

Plate, net aeetienal  area do....    3.620 

Plate, bearinjc sorfaoe of  rivets do....    3.277 

Rivets,  shsanng  area  of  rirets do —  11.02B 

[Tested  at  a  temperatare  above  that  required  to  boil  sperm  oil,  or  probably  about  700o  Fahr.] 


Applied  loads. 

In  ganged  length. 

JUmmtkt, 

m 

Total 

Per  square 
Inon. 

Elongation. 

Sat 

Poundt. 
251,000 

Pounds. 
36,390 

InA. 

I,A. 

Tensile  strength. 

Fractared  plate  along  line  of  riveting,  with  mediam  load  report. 

The  fractured  surfaces  were  smooth  and  oblique  to  the  flat  surfaces 
of  the  plate,  making  with  it  an  angle  of  47^  to  48^,  except  the  end  sec- 
tions, which  had  irregular  surfaces. 

The  color  of  the  edges  of  the  joint  was  a  dark  blue-black  when  the 
testing  was  done. 

After  fracture  the  broken  surfaces  of  the  end  sections  were  medium 
dark  blue;  the  inner  sections  were  varied  from  dark  blue  to  dark  straw 
color;  a  small  part  of  the  middle  section  remained  uncolored. 

Elongation  of  rivet-holes,  ''.39,  ".38,  ".39,  ".39,  ".41,  ".46. 

Area  at  fracture  (one  section),  l".12x".38=.425G  square  inch. 

Contraction,  29«6  per  cent. 

Maximum  atre$8  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  30,000 

Tension  on  net  section  of  plate • do....  65, 150 

Compression  on  bearing  surface  of  rivets do 70, 5M 

Shearing  on  rivets do 21,040 

Sfflciency  of  Joint,  82.7  per  cent. 


•  .     • 
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H  Ex  . '?/....„  49  2 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.       1339 

Areas. 

Plato, CroM Motloiul  area • square  inoh..    6.892 

Plate^  net  aectional  area '. do 8.632 

Elate,  bearins  inrfiuM  of  rWete do 3.260 

Bivete,  eheaniiK  area « do 11.968 


Applied  loads. 

III  ganged  length. 

Remarks. 

Total. 

PerBqnare 
inch. 

Elongation. 

Set. 

Pounds. 

6.882 

13,784 

20,676 

27,568 

84.460 

41,352 

48,244 

55,136 

•2,028 

68,926 

75.812 

62,704 

69,566 

96.488 

163.880 

110,272 

117. 164 

124,056 

130,948 

137,840 

144,732 

151,624 

158,516 

165.406 

172.300 

179. 192 

180,084 

192,976 

199,868 

206,760 

218.652 

220, 5U 

227.436 

232,006 

Pounds. 

1,066 

2,000 

3,000 

4.000 

5,000 

6.000 

7.000 

8.000 

9.000 

10,000 

11.000 

12,000 

13.000 

14,000 

15,600 

16,006 

17,000 

18,000 

19.000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

28,000 

27,000 

28,000 

29.000 

80,006 

81.000 

82,000 

38,000 

33,660 

Inch. 
u. 

.0600 
.0001 
.0004 
.0008 
.0082 
.0050 
.0060 
.0071 
.0081 
.0096 
.0107 
.0126 
.0129 
.0142 
.0155 
.0171 
.0185 
.0195 
.0225 
.0270 
.0309 
.0375 
.0473 
.0562 
.0685 
.0798 
.0035 
.1135 
.1370 
.17 
.22 
.27 
.87 

Inch. 
0. 

Initial  load. 

.0006 

.0069 

'*"*V 

.*6ii7" 

.6180 

-.0486 

.1265 

•••-•••••••• 

Tensile  strength. 

Fractared  plate  along  line  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  'M5  and  '^03. 
Elongation  of  rivet-holes,  ''.56,  ".53,  ".63,  ".53,  ".53,  ".55. 
Area  at  firactnre  (one  section),  l".02x".27=.275i  square  inch. 
Contraction,  54.3  per  cent. 

Maximum  8trea»  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch. 

Tension  on  net  section  of  plate do... 

Compression  on  hearing  sorfaoe  of  rivets do... 

Shearing  on  rivets do... 

Bfflcienoy  of  joint,  58.6  per  cent. 


33,060 
63,876 
71,160 
19,450 
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H  Ex  5^7. ...  49  2 


TESts    OF   IRON,    STEEL^    AND   OTHER   MATERIALS.         1341 

AreoB, 

PUte,  ffTOHS  aeotional  area aqoaro  inchvis . .    7. 270 

Plate,  net  aectiooal  area do 4.043 

Plate,  bearing  sarfaco  of  rirets do —    3.237 

Riveta,  ahearingarea do —  11.926 


Applied  loads. 

In  gaaj;ed  length. 

Remarka. 

Total. 

Peraqaaita 
incn. 

Elongation. 

Set. 

Pounds. 
7,270 
14,540 
21, 810 
29,080 
36,350 
43,620 
50,890 
58,160 
65,430 
72,700 
79,970 
87,240 
04,510 

101, 780 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,  COO 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14.1100 

Inch, 

0. 

.0004 
.0008 
.0010 
.0040 
.0053 
.0071 
.0085 
.0098 
.0110 
.0134 
.0137 
.0156 
.0162 
.0182 
.0195 
.0204 
.0218 
.0228 
.0243 
.0270 
.0208 
.0335 
.0413 
.0510 
.0640 
.0740 
.0844 
.1080 
.1285 
.14 
.18 
.21 
.26 
.30 
.40 
.46 

Inch. 
0. 

Initial  load. 

• 

• 

Tonaile  strength. 

, 

.0028 

.0083' 

109,050    '        15.000 
116, 320            16, 000 
123, 590            17, 000 
130,  860            18, 000 
138, 130            10, 000 
145, 400            20,  OOO 
152. 670            21, 000 
169  940    '        S^  MM 

.0130 

.0173 

167, 210 
174, 480 
181, 750 
189,020 
196.290 
203.560 
210,830 
218,100 
225,370 
2:r2, 640 
289, 910 
247,180 
254,450 
261,720 
263,800 

23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32.000 
33,000 
34,000 
35,000 
36.000 
36,140 

.0435 

.1160 

Fractured  plate  aloii^  line  of  riveting. 
Appearance^  silky.    Open  at  edges  ".05  and  ".12. 
Elongation  of  rivet-boles,  ".62,  ".55,  ".50,  ".56,  ".50,  ".59. 
Area  at  fracture  (one  section),  1".  16 x ".30=. 3480  square  inch. 
Contraction,  47.7  per  cent. 

Maximum  atreas  on  Joint. 

» 

Tension  on  grosH  hection  of  plate pounds  per  square  inch. 

Tension  on  net  section  of  plate do... 

Compression  on  bearing  surface  of  riveta do., 

Shearing  on  rivets ,,..,...,, ,,,, dQ.-- 

£Aciency  of  ^oint,  62.3  per  cent* 


36,140 
65,0C0 
81.430 
22,030 
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H  Ex  AL^  49  2 


TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS.         1343 


Plato,  groM  Mciional^MQA sqaare  inches. . 

Plate,  net  sectional  area do.... 

Plate,  beariDj^  Borfaoe  of  rivets do — 

Biyets,  sheanog  area do 

[Tested  at  temperature  of  SOQo  Fahr.] 


7.215 

a968 

8.247 

1L828 


AppUed  loads. 

In  ganged  length. 

1 
Bemarks.                                 • 

Total. 

Personaie 
inon. 

Elongation. 

Set 
Jneh. 

Pounds 
321.000 

Pound*. 
44,490 

Inek. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  oblique  50^.    Open  at  edges  ''M  and  0. 

Area  at  fracture  (one  section),  l'^25x'^38=.475  square  inch. 

Contraction,  28,1  per  cent. 

Elongation  of  rivet-holes,  ".44,  ''.39,  ''.39,  ".40,  ".45,  ".48. 

Maximum  8trt9$  on  joint 

Tenaion  on  gross  section  of  plate •• .....pounds  per  square  inch. 

Tension  on  net  seotion  of  plate do... 

Compression  on  bearing  surfhoe  of  rlTSta « do... 

Shearing  area  of  rivets •....,,...,, .t.-t... do... 

Eftcieno^  of  joint,  70. 7  per  oeoti 


44.400 
61,050 
10.040 
2^060 
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H  Ex  .1/....  49  2 


TESTS   OF   IBON,    STEEL,    AND    OTUEB   MATERIALS.        1345 

Areas. 

Plate,  fEro«s  teotional  area Mqaaru  inchea . .  6.193 

Plate,  net  sectional  area do 3.538 

Plate,  bearing snrfkce of  riveta do  ...  2.655 

BiTeta,  aheanngareaof  riveta do 9.940 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Peraqnare 
inali. 

Elongation. 

Set 

Jneh. 
0. 

Poundt. 

6,193 

12.388 

18,678 

24,773 

80,065 

37,168 

43,361 

48. 5U 

85^787 

61,990 

68^128 

74, 316 

80.600 

86,708 

83, 805 

88.088 

106,281 

U1,474 

117,667 

123,860 

130,058 

136,246 

142,430 

148,632 

154,825 

161,018 

167. 211 

173,404 

179,507 

185.790 

191.983 

196,176 

204,368 

227,100 

Poundt. 

1,000 

2,000 

3,000 

4.000 

6,000 

6,000 

7.000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

1^000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23.000 

24,000 

25,000 

26,000 

27.000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

36^670 

0. 

.0002 
.0004 
.0005 
.0006 
.0015 
.0037 
.0063 
.0063 
.0074 
.0098 
.0106 
.0110 
.0123 
.0138 
.0152 
.0160 
.0173 
.0185 
.0193 
.0205 
.0270 
.0325 
.0420 
.0520 
.0652 
.0790 
.0025 
.1115 
.1325 
.17 
.19 
.24 

Initial  load. 

.0007 

.0070 

.  .0127 

1 

1 

.0165 

Sustained  thin  load  i  minut*",  then  relesBed  (o 
aero  and  allowed  to  rest  2  honrs ;  then  loodn 
applied  and  the  Joint  ruptured. 

Tensile  strength. 

.0463 

."i2i7"" 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  ".15  each. 

Elongation  of  rivet-holes,  ''.64,  ".59,  ".59,  ".63,  ".69. 

Area  at  fracture  (one  section),  l".27x".29=.36d3  square  inch. 

Contraction,  47.9  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  seotion  of  pUiCe pounds  per  square  inch . 

Tension  on  net  section  of  plato do... 

Compression  on  bearing  surface  of  rirets do... 

Shearing  on  rivets do... 

Efficiency  of  Joint,  62.0  per  cent. 

H.  Ex.  31 85 


36, 670i 
64,  lOOi 
85,54q 
22,850 
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H  Ex  v?  / ...  49  2 


TESTS   OF   IRON,    ST££L^    AND   OTHER   MATERIALS.        1347 


Jreot. 

Plate,  gKMB  eectional  area square  ioches..  6.282 

Plate,  net  eecttonal  area do —  3.560 

Plate,  bearing aarfMe of  riveta do —  2.672 

Biveta,  ebeariag  area do 9.040 


Applied  loads. 

In  ganged  length. 

Bemarkf. 

TotaL 

Pereqnare 
inon. 

Slongation. 

Set 

I 

Potmdt. 

6^282 

12,464 

18,696 

24.928 

81,160 

87,888 

48,624 

48,856 

56.068 

68,820 

68.562 

74.784 

81,016 

87,248 

88.480 

80,713 

106,844 

112,176 

118;  406 

124,640 

180,872 

187,104 

148,886 

149,508 

16^890 

162,088 

108,264 

174,496 

180;  728 

180;  968 

188,188 

189;  424 

206^658 

211,888 

218;  120 

224,851 

225^580 

211,000 

PoundM, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.006 

0.000 

10.000 

11,000 

12,000 

18,000 

14,006 

15,000 

16,000 

17,000 

16.000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,006 

25,006 

26.000 

27,000 

28,000 

29,006 

80,000 

81,000 

82,000 

83,000 

34,000 

8^000 

86.000 

86,200 

Inch, 

0. 
.0008 
.0006 

.0007 

.0006 

.0016 

.0087 

.0048 

.0056 

.0008 

.0096 

.0112 

.0121 

.0126 

.6186 

.0145 

.0158 

.0165 

.0181 

.0211 

.0256 

.02M 

.0388 

.0306 

.0476 

.0586 

.0722 

.0806 

.1060 

.1880 

.15 

.17 

.22 

.26 

.36 

.88 

.45 

Inch. 
0. 

InlUalload. 

0 
•• 

• 

• 

Tensile  atrength. 
Load  at  time  of  fraotore. 

•«•«•«■•• 

.0004 

.0068 

.0101 

.0164 

.0404 

Fractured  plate  along  line  of  riveting. 

Api)earanoe,  silky,  lamellar.    Open  at  edges  '^08  each. 

Elongation  of  rivet-holes,  ''.61,  ".68,  ".56,  ".55,  ".69. 

Area  at  fracture  (one  section),  l".28x'^2d=:.3o84  square  inch. 

Contractioii,  49.7  per  cent 

^  Maximum  stresM  on  Joint, 

Teneiou  on  groea  ■action  of  plate pounds  per  sqnare  inch . .  36  200 

Tension  on  net  section  of  plate do 63^  370 

Compression  on  bearing  surface  of  riyets do 84, 420 

Shearing  on  riTCts do 22,600 

SOtoiency  of  Joint.  61.2  per  cent. 
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H  Ex  4.L..  49  2 


TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS.        1349 


Areas. 

Plate,  fnt>!)a  sectional  area nquare  inches. 

Plate,  net  ncotional  area do... 

Plate,  bear  in  2  surface  of  rivets do... 

Kivets,  Bhearing  area do  .. 

(Tested  at  temperatare  of  OOO^  Fahr.  J 


6.032 
3.921 
2.711 
0.010 


Applied  loads. 

In  ganged  length. 

• 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

PoundM. 
280,800 

PoundM, 
42,  :vio 

Inch. 

Inch. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky;  resembles  shearing  fractures.    Oblique,  50^. 
Area  at  fracture  (one  section),  l".52x".39=.5i^28  square  incli. 
Contraction,  24.3  per  cent.    Open  at  edges,  ".05  and  ".07. 
Elongation  of  rivet-holes,  ".55,  ".49,  ".49,  ".51,  ".01. 

Tdaximum  stress  en  Joint, 

Tension  on  gross  section  of  plate poands  per  square  inch..  42.340 

Tension  on  net  section  of  plate do 71,610 

Compression  on  bearing  surface  of  rivets do 103,580 

Shearing  on  riveU do....  28,250 

Efficiency  of  Joint,  70. 5  per  oeat. 
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H  Ex  .i^/.„49  2 


TESTS   OP   IRON,    STEEL,    AND  OTHEE   MATERIALS.        1351 


AreoB. 


FUte,  gross  sectional  are* 

Plato,  net  sectional  area 

Platf,  bearinj!  surface  of  rivets 
Rivets,  shearing  area. 


square  inches. 

<1o... 

do... 

.do... 


6.032 
8.921 
2.711 
9.940 


Applied  loads. 

111  ganged  length. 

Bemarks. 

ToUl. 

Per  square 
incn. 

Elongation. 

Set. 

Poundt. 

6,032 

13,204 

19,896 

26,528 

33,160 

39,792 

46. 424 

63.056 

69.088 

00,320 

72,952 

79,584 

86.216 

92,848 

99,480 

106,112 

112,744 

119, 376 

126,008 

132,040 

139,272 

145^904 

152.  536 

169. 168 

165,800 

172,432 

179.064 

186,096 

192,328 

198,960 

205,592 

212, 224 

218,860 

225,488 

232,120 

238,752 

245,384 

262.016 

260,800 

Poundt. 

1,000 

.2,000 

•3,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18.000 

19.000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29.000 

30,000 

31,000 

82.000 

33,000 

34,000 

35,000 

36,000 

37.000 

38,000 

38,720 

Ineh. 
0. 
.0002 

Ineh. 
0. 

Initial  loMl. 

• 
Tensile  strength. 

.t005 

.0007 

.0015 

.0030 

.0050 

.0060 

.0070 

.0082 

.0100 

.0114 

.0126 

.0135 

.0150 

.0176 

.0190 

.0205 

.0220 

.0237 

.0273 

.0297 

.0328 

.0415 

.0518 

.0606 

.0818 

.09 

.11 

.14 

.17 

.18 

.20 

.26 

.29 

.36 

.41 

.48 

.0013 

.6o«" 

.0116 

.0183 

."043i" 

Fractared  plate  along  line  of  riveting. 

Appearance,  silky.    Open  at  edges  ".25  and  ".10. 

Elongation  of  rivet-holes,  ".78,  ".72,  ".70,  ".70,  ".72. 

Area  at  fracture  (one  section),  l".42x''.30=.4260  square  inch 

Contraction,  45.6  per  cent.  * 

Maximum  $tres»  <m  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. 

Tension  on  net  section  of  plate do... 

Compression  on  hearing  surfiioe of  rirets do... 

Shearing  on  rivets , do.. 

Efficiency  of  Joint,  64.6  per  oeni. 


38,720 
65,440 
94.730 
25,840 
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H  Ex  J/..49  2 


TESTS   OF   IRON,  STEEL,  AND   OTHER    MATERIALS.  1353 


Areas. 

Plate,  grofls  sactional  area aqctare  inches. 

Plate,  net  aecUonal  area .' do . . . 

Plate,  bearinic  Btirface of  rivets do... 

KivetB,  aheanjagarea do... 

[Tested  at  a  temperatare  of  500^  Fahr.  J 


CMS 
4.243 
2.722 
9.940 


ikpplied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pownda. 
324,800 

Poundt. 
40,630 

JneA. 

Iwk, 

Tensile  strength. 

Fractured  plate  alou^  line  of  riveting. 
Appearance,  silky,  slightly  lamellar.    Oblique  fractures,  50^. 
Area  at  fracture  (one  section),  1''.57  x".37=.5809  square  inch. 
Contraction,  31.4  per  cent.    Open  at  edges  '^03  and  0. 
Elongation  of  rivet-holes,  ''.69,  ".62,  ".58,  ".56,  ".59. 

Maiimuw^  stress  on  joint. 

Tension  on  gross  section  of  plate * pounds  per  sqnare  inch..    40,630 

Tension  on  net  section  of  plate do 76,550 

Compression  on  bearing  surfaoeof  rivets do 119.S20 

Shearing  on  rivets do •  32,680 

Sflleienoy  of  Joint,  80.3  per  oeiit. 
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TESTS   OF   IRON,    STEEL,   AND   OTHER   MATERIALS.       1355 

Areoi* 

FhUe,  gross  aectloBAl  area ' square  inolies..  6L974 

Plate, net  seotlonsl area do....  4.246 

Plate,  bearinKSQrlaoe of  rivets do....  2.728 

Kiveta,  shearing  area do 9.940 


Applied  loads. 

In  gauged  length. 

• 

Total. 

Per  square 
incB. 

Elongation. 

Set 

Pound*. 

6,974 

13.948 

29,922 

27,896 

34,870 

41,844 

48,818 

65,792 

62,766 

89,740 

76.714 

83,688 

90.662 

97.638 

104,610 

111,  584 

118,658 

126,632 

132,506 

139.480 

146,454 

153,428 

160,402 

167,376 

174, 350 

181.824 

188.298 

196.272 

202.248 

209,220 

216.194 

228,168 

280,142 

237,116 

244,090 

251,064 

258.038 

265,012 

271,300 

Poimd«. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

ll,nM)0 

12.000 

13,000 

14,009 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,.000 

26,000 

27.000 

28,000 

29,000 

80.000 

31.000 

32,000 

33.000 

34,000 

35,000 

36.000 

37.000 

38.000 

38,900 

Inch. 

0. 

.0001 
.0002 
.0006 
.0028 
.0041 
.0002 
.0076 
.0085 
.0006 
.0111 
.0126 
.0141 
.0161 
.0176 
.0197 
.0211 
.0225 
.0241 
.0256 
.0286 
.0301 
.0327 
.0401 
.0574 
.0698 
.0850 
.1026 
.1226 
.14 
.16  . 
.18 
.23 
.27 
.33 
.37 
.45 
.52 

Inch. 
0. 

InltJalload. 

• 

• 

Tensile  strength. 

.0016 

.0080 

■■"'oiii" 

• 

.0208 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.     Metal  well  drawn  down.     Open  at 
edges  "J15  each. 
Elongation  of  rivetholes,  ''.86,  ".78,  ".77,  .".77,  ".84. 
Area  at  fracture  (one  bection),  l".50x".29=.435  square  inch. 
Contraction,  48.7  per  cent. 

Maximum  atreis  on  Joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..  88,900 

Tension  on  net  section  of  plMe .' do —  63.890 

Compreesion  on  healing  surface  of  rlTSte do —  99,450 

Shearing  on  riToto do —  27,290 

Sflloiencj  of  Joint,  87.0  per  oent 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

Areas. 

Plate,  (sroBB  sectional  area • square  inGhea. 

Plat4), net  sectional  area do... 

Plate, bearing  sarfaco  of  rivets do... 

Rivets,  shearing  area do... 

[Tested  at  tempentare  of  200«>  Fabr.J 


1357 


7.23 
4.510 
2.*10 
9.041 


Applied  loads. 

In  ganged  length. 

Remarka. 

Total. 

Per  square 
inoli. 

Elongation. 

Set 

PoundM. 
283,300 

POUTUU. 

30,180 

In9h. 

Jneh. 

Tensile  strength. 

* 

Fractured  plafe  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  '^05  and  ^MO }  at  fifth 
section  ".15. 
Area  at  fracture  (one  section),  l".67x''.32=.5344  square  inch. 
Contraction,  40.8  per  cent. 
Elongation  of  rive^holes,  ''.66,  ".65,  ".70,  ".80,  ".95. 

Maximum  stress  <m  joint. 

Tension  on  gross  section  of  plate poonds  per  square  inch..    39,180 

Tension  on  net  section  of  plate do 82,690 

Goropression  on  bearing  surface  of  rivets ^ do....  104,500 

Shearing  on  rivets do....    28,500 

Efficiency  of  Joint,  67.5  per  cent 
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TESTS   OF   IRON,  ST££L,  AND   OTHER   MATERIALS.  1359 


Areas. 

Plate,  groM  Moiionalarea aquare inohes..  7.250 

Plate,  net aeotional area do....  4.628 

Plate,  bearing  8arfiu»  of  riveta do 2.722 

Biveta, abeaiing area do....  9.940 


Applied  loada. 

In  gauged  length. 

Total. 

Per square 
inoli. 

Elongation. 

oec 

Founds. 

7,250 

14,500 

21,760 

29,000 

86,260 

43,500 

60,750 

68,000 

66,250 

r2,500 

79,750 

87,000 

94.260 

101,500 

108.760 

116.000 

128,260 

180,600 

187,750 

146,000 

162.250 

159,500 

106,750 

174,000 

181,250 

188,500 

195^750 

208,000 

210,250 

217,600 

224,750 

282.000 

289.250 

246,500 

253,760 

261,000 

268,250 

275,500 

282,760 

290,000 

249,600 

Pounds. 
1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 

Ineh, 

0. 

.0002 
.0005 
.0009 
.0024 
.OOU 
.0069 
.0090 
.0113 
.0126 

Inch. 
0. 

Initial  load. 

• 
• 

• 

Tensile  strength. 

.0018 

.0118 

12, 000              .  0148 
13, 000              . 0161 
14, 000               . 0177 

16,000 
10,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28.000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82.000 
88,000 
84,000 
85.000 
86,000 
37,000 
38,000 
39,000 
40,000 
40,630 

.0190 

.0206 

.0220 

.0280 

.0245 

.0260 

.0290 

.0318 

.0370 

.0470 

.0065 

.08 

.10 

.12 

.13 

.16 

.18 

.21 

.23 

.28 

.33 

.88 

.46 

.52 

.60 

.72 

.90 

.0154 

"  '.oiS' 

.0500 

Fractured  plate  aloug  line  of  riveting. 

Appearance,  silky,  slight  lamination.    Open  at  edges  '^20  and  'MO. 

Area  at  fracture  (one  section),  r^61x'^30=.4830  square  inch. 

Contraction,  46.6  per  cent. 

Elongation  of  rivet-holes,  ".95,  ".86,  ".86,  ".88,  ".92. 

Mamimum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..    40,630 

Tension  on  net  seotion  of  plate do....    66,000 

Compression  on  bearing  snrfaeeof  riveta do —  106,220 

3hearing  on  rivets do 29,680 

Efficiency  of  joint^  70.0  per  c^t. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1361 

Areas. 

FUt«,  groasseotioiialAreA •qavreinohM..  7.664 

Plate, net secUozial Area do....  4.837 

Plate,  beaiiniE  feorfiuM of  rivets do....  3.717 

Kiyets,  shearing ar«>a do....  0.940 


Applied  loadF. 

In  ganged  length. 

Bemarts. 

TotaL 

Persaoare 
incu. 

Elongation. 

Set. 

Poundt. 

7,664 

15,108 

23,663 

80,316 

87,770 

45,324 

62,878 

60,432 

67,086 

75,540 

83,094 

90.648 

98.202 

105.756 

113.810 

120.864 

128,418 

186,  972 

143,626 

151, 080 

158.634 

166.188 

173,  742 

181,296 

188.850 

196.404 

303,958 

211,513 

319.066 

326.620 

234,174 

241,728 

349,682 

256,ftMI 

264,890 

271. 9U 

279. 498 

287,053 

292,400 

Poundi. 

1,000 

2,u00 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,(100 

11,060 

12,000 

13.000 

HOOO 

15,000 

16,000 

17,000 

18,000 

19,^100 

20.000 

21,  UOO 

22.000 

23,000 

24.000 

25,000 

26.000 

27,000 

28.  UOO 

29,000 

30,000 

31,000 

32,006 

33.U0O 

34,.)00 

:«.A00 

36,000 

37.000 

38,  »00 

3^,570 

Inch. 

0. 

0. 

.0002 
.0007 
.0026 
.0088 
.0058 
.0063 
.0072 
.0087 
.0107 
.0119 
.0140 
.0163 
.0159 
.0183 
.0193 
.0204 
.0224 
.0251 
.0278 
.0304 
.0347 
.043:1 
.0651 
.0808 
.1116 
.13 
.17 
.20 
.22 
.27 
.31 
.38 
.45 
.55 
.63 
.80 

Ineh. 
0. 

IniHalload. 

.0021 

.0074 

.0121 

! 

• 

1 

Tensile  strength. 

.0193 

.0553 

Tore  out  plate  in  front  of  rivets.    Shearing  fractures,  in  part  granular 
at  one  sectioi:. 
Elongation  of  rivet-holes,  l'^07,  l'M5,  V\05,  l'M4,  ''.89. 

Maximum  atreas  on  Joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch..    38,670 

Tension  on  net  section  of  plate do....    60,450 

Compression  on  ber  ring  sarfsce  of  rivets do 107,610 

Shearing  on  rivets do 29,410 

Bfflclenoy  of  Joini ,  67.2  per  cent. 

H.  Ex.  31 86 
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TESTS   OF   IRON,    STEEL,    AND  OTHER   MATERIALS.       1363 

Areas. 

Plate,  gross  sectional  area aqoare  inches..  7.566 

IMate,  net  seetional  irea do....  4.84S 

J'late,  bearing  surface  oJ* rivets do....  2.722 

lUyets,  shearing  area do....  9.  MO 


Applied  loads. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

7.565 

1,000 

15, 130 

2.000 

22, 695 

3.000 

30,260 

4.000 

37,825 

5,000 

45,300 

6,000 

52,955 

7,000 

•0.620 

8,000 

68,085 

9.000 

75,650 

10,000 

ftl,  215 

11,000 

90,780 

12,000 

98,345 

13,000 

105, 010 

14,006 

113, 475 

15.000 

121,040 

16.000 

128, 605 

17,000 

136.  170 

18.000 

143.  735 

19,000 

151, 300 

20.000 

158.866 

21,000 

16^430 

22,000 

173.995 

2.3,000 

181.560 

24,000 

189,125 

25,000 

196,600 

26.000 

204,255 

27,000 

211.820 

28,000 

219.385 

29.000 

226,950 

30,000 

234.515 

31,000 

242, 080 

32,000 

249. 645 

33,000 

237,210 

34.  OOO 

264,775 

35,000 

272.  340 

36,000 

279.905 

37.000 

291,410 

38,000 

295,035 

39.000 

296,250 

39,160 

In  ganged  length. 


Jneh, 

0. 

.0003 
.0005 
.0007 
.0014 
.0022 
.0030 
.0040 
.0049 
.0062 
.0079 
.0089 
.0106 
.0116 
.0132 
.0159 
.0172 
.0187 
.0204 
.0225 
.  0'J62 
.0291 
.0331 
.0403 
.0617 
.0875 
.1050 
.1292 
.16 
.18 
.21 
.26 
.30 
.37 
.43 
.61 
.61 
.75 
.98 

1.10 


Set. 


Inch. 
0. 


.0010 


004S 


0103 


0173 


0573 


Remarks. 


Initial  load. 


Tensile  strength. 


Tore  plate  out  in  front  of  rivets.    Shearing  fractares,  in  part  granalar 
at  one  section. 


Maximum  stress  on  joint. 

Tension  ou  gross  section  of  plate ...ponnds  per  tqnare  inch..    89,160 

Tension  on  net  section  of  plate do....    61,170 

Compression  on  bearing  sorface  of  rireta do....  108,880 

Shearing  on  rivets : do....    29,800 

Xfficiency  of  Joint,  6&  2  per  cent 
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TESTS   OF   IRON,    STEEL,    AND   OTHEE  MATEBIALS. 


1365 


Areaa. 

Plate.  eroM  Boctionnl  area equsT©  iDOhee. 

Plate,  net  seotiuiial  arra JJJ--- 

I'Ut©.  boarlnKsmfacoofrlvoto "o-  ■ 

Ri%et»,  aUearmsftioa » "*'•-• 


6.966 
3.726 
3.260 
7.216 


Applied  loftda. 

In  gftaged  length. 

• 

Total 

Per  aqnaro 
ioch. 

Slongntton. 

Set. 

Poundt, 

6,986 

18,972 

30,958 

87,944 

84,930 

41,916 

48,903 

A5.888 

62,874 

69,860 

76,846 

83,832 

90.818 

07,804 

104.790 

111.776 

118,763 

125^748 

132,734 

139.720 

146.706 

153.693 

160. 678 

167.664 

174,650 

181.636 

188,6^ 

195.608 

202,504 

209.580 

216.566 

223,552 

230,538 

236,800 

Ponndt. 

1.000 

2,000 

8,000 

4,000 

5.000 

6,000 

7.000 

8.000 

9,000 

10.060 

11.000 

12,000 

18.000 

14.000 

15.000 

16.000 

17,000 

18.000 

10.000 

20.000 

21.000 

22,000 

23,000 

24.000 

251000 

26.000 

27.000 

28,000 

29.000 

30,000 

31.000 

32,000 

33,  .100 

33,750 

Inch. 
0. 
.0008 

.0005 

.0009 

.0018 

.0051 

.0066 

.0074 

.0081 

.0089 

.0105 

.0123 

.0131 

.0145 

.0166 

.0186 

.0210 

.0228 

.0247 

.0275 

.0307 

.0338 

.0398 

.0510 

.0626 

.0751 

.0887 

.1038 

.115 

.13 

.17 

.20 

.26 

.35 

Jnek. 
0. 

Initial  loMl. 
Tensile  strength. 

."ooii 

.0067 

.0138 

.0198 

.0525 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  ^M5  each. 
Elongation  of  rivet-holes,  ''.49,  ".62,  ".48,  ".60,  ".52,  ".66. 
Area  at  fracture  (one  section),  ".78x".37=.2886  sqnare  inch. 
Contraction,  53.5  per  cent. 

Maximum  atresB  on  joint 

Tension  on  gross  section  of  plate I>onnds  per  sqoare  inch..  88,760 

Tension  on  net  section  of  plato do....  68,280 

Compression  on  bearing  sarface  of  rivets do....  72,830 

Shefting  on  rivets do....  82,670 

Efficiency  of  Joint,  60.1  per  cent 
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TESTS   OF   IBON,    STEEL,    AND   OTHER   MATERIALS  1367 

Areas. 

Plate,  groMseotlooalaroa.... aqoare inohes. .  7.020 

Plate,  net  seotional  area do —  8.744 

Plate,  bearing  sur&co  of  rivets do 3.276 

BivetB,  aheaiuig  area ., do —  7.216 


Applied  loads. 

1 

In  gauij^ed  length. 

Bemarks. 

Total. 

Per  BQuare 
incD. 

Elongation. 

Set. 

Poundt. 

.    7,020 

14,040 

21,060 

28.000 

85,100 

42,120 

49,140 

56.160 

63,180 

70,200 

77,220 

84,240 

01,260 

98,280 

105, 300 

112,320 

119, 340 

120,360 

133,380 

140, 400 

147, 420 

154,440 

161, 460 

168,480 

175,500 

182,  520 

180, 540 

196,560 

203,580 

210,600 

217, 620 

224,640 

231,660 

238, 680 

242,400 

Poundi. 

1.000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8.000 

0,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,000 

27.000 

28,000 

29,000 

30,000 

31,000 

32, 000 

33,000 

34,000 

34,530 

Inch. 

0. 

.0004 
.0007 
.0009 
.0012 
.0012 
.0017 
.0022 
.0036 
.0048 
.0058 
.0067 
.0077 
.0088 
.0008 
.0109 
.0122 
.0134 
.0150 
.0168 
.0203 
.0244 
.0298 
.0382 
.0488 
.0623 
.0758 
.0908 
.1081 
.13 
.16 
.19 
.24 
.30 
.40 

Inch. 
0. 

Initial  load. 

• 

Scale  starts  off  plate, 
Tensile  strength. 

.0001 

.0023 

.0056 

.0108 

.0398 

. 

• 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  'M2  and  'MO. 
Elongation  of  rivet-holes,  ".49,  ".49,  ".46,  ".46,  ".46,  ".47. 
Area  at  fracture  (one  section),  ".78x".39=.3042  square  inch. 
Contraction,  51.2  per  cent. 

Maximum  stress  on  Joint 

Tonnion  on  gross  section  of  plate pounds  per  sqnareinch..  34,530 

Tension  on  net  section  of  plate do....  64,740 

Compression  on  bearing  surface  of  rivets do....  74,000 

SLwuiring  on  rivets do 33.590 

JBfflciency  of  joint,  62.7  per  cent. 
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TESTS   OF   IBONy    STEEL,    AND   OTHER   MATEBIAL8.        1369 

ArtM. 

PUte,  gross  sectional  area sqoare  inches..  7.392 

Plate,  net  sectional  area do 4.158 

Plate,  beAring  aarfaoo  of  rlTets do a.  234 

Blvets, sheanoff  area do....  7.210 


Applied  loads. 


Total. 


Potmdt. 

7,899 

14,784 

92,178 

86.960 
44,863 
61,748 
68,186 
68^628 
78,920 
61,812 
68,704 
98,008 
108,488 
110,880 
118.  272 
125,064 
133,056 
140,446 
147,840 
155,232 
102,624 
170, 010 
177,408 
184. 800 
102,192 
199,584 
200,976 
211, 368 
221,700 
220,152 
236,544 
248.936 
251,828 
258.720 
266,112 
271, 700 


Per  aqnare 
Inoii. 


Pottiklt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9^000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
2:1.000 
24,000 
25,000 
20.000 
27,000 
28,000 
29.000 
80.000 
31,000 
32,000 
33,000 
34,000 
35,000 
86.000 
36,760 


In  ganged  length. 


Elongation. 

Set. 

Inch. 
0. 
.0002 

Inch* 
0. 

.0006 

.0007 

.0012 
.0087 

.0007 

.0047 

.0654 

.0062 

.0072 
.0061 

.0063 

.0096 

.0118 

.0131 

.0148 
.0170 

.0102 

.0106 

.0222 

.0244 

.0268 
.0277 

.0167 

.0292 

*■""■■■•"■""» 

.0307 

.0342 

.0446 
.0585 

.0357 

.0692 

.0820 

.0935 

.1140 

.135 

.17 

....  ' 

.20 

.22 

.27 

.36 

.43 

Kenarka. 


Initial  load. 


Tenalle  atiength. 


Sheared  three  rivets  and  fractared  the  plate  along  line  of  riveting 
across  three  sections. 

Appearance,  silky,  lamellar. 

Area  at  fracture  (one  section),  ''.93x''.39=.3627  sqaare  inch. 

Contraction,  47.6  per  cent. 

Elongation  of  rivet-holes  (''.21,  ''.27,  ".31  sheared  rivets  in  these 
holes),  ".C2,  ".49,  ".43. 


MaoEimwm  Btreas  on  joint. 

Teniiionou  gross  section  of  plate ponnda per  square  inch..  86,760 

Tension  on  net  section  of  plate do....  65,84o 

Compression  on  hearing  surface  of  rlTets do....  84,010 

Shearing  en  rivets .do....  87,660 

KIlloienGy  of  Joint,  66.0  per  cent. 
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TESTS  OF  IBON,    STEEL,   AND   OTHER  MATERIALS.       1371 

Areas, 

Plate,  gTM8 fleofciooal  area Bqaareinohea..  7.488 

PUte,  net  sectional  area do 4.212 

Plate,  bearing aar&ce of  riveta clo....  3.276 

Biveta,  ahearmg  araa do 7.216 


Applied  loada. 

In  ganged  length. 

Bemarka 

1 

I    Total. 

1 

Per  aqnare 
men. 

Elongation. 

Bet. 

Pounds. 
1      7,488 
14. 976 

Pounds. 
1,000 
2,000 
3,000 
4.000 

Inch. 
.0 

.0001 
.0002 
.0002 
.0002 
.0004 
.0028 
.0043 
.0049 
.0056 
.0066 
.0074 
.0086 
.0097 
.0113 
-.0127 
.0138 
.0148 
.OlfiS 

Inch. 
.0 

IniUalload. 
TenaUe  atrength. 

22,464 

1    29, 952 

37,440              6,000 
44, 028              6. 000 

.0000 

1    53,416              7.006 

'    60. 904              8. 000 

67. 302    1          9. 000 

74,880    1        10,000 
82,808            11.000 
89, 850            12. 000 

.0040 

97,344 
104,832 
112,320 
119. 808 
127,296 
134, 7i4 
142. 272 
149,  760 
157,  248 
164. 736 
172,224 

13.000 
14,000 
15.000 
16.000 
17,000 
18,  000 
19,000 

.0009 

20,000    i          .6198 
2i.  000              .  0238 
22. 009              .  0275 
23,  000              .  0378 
24,000    i          .0483 
25.000    1          .0584 
•2fi  000    >          oaan 

.0156 

179, 712 

187,200 
194,688  ' 

.0513 

202,176    '        27,' 000    !          .0825 
209,664            *28. 000    :          .ogB.fk 

217, 152 

29,  COO 

.1140 

.1365 

.17 

.21 

.24 

.28 

.37 

.39 

224,640 
232.128 
239, 616 
247, 104 
254.692 
262,080 
263,000 

30.000 
31,000 
32,  OOO 
33,000 
34,000 
35,000 
35, 120 

Fractured  plate  along  line  of  riveting. 

Appearance,  silk^',  exceedingly  lamellar.    Open  at  edges  ''.20  and 
".17. 
'  Elongation  of  rivet-holes,  ".52,*  ".52,  ".49,  ".49,  ".52,  ".53. 
Area  at  fracture  (one  section),  ".96x".41=.3895  square  inch. 
Contraction,  44.6  per  cent. 

■ 

Maximum  stress  on  joint. 

Tension  on  ^rosa  section  of  plate pounds  per  square  inch . .  36, 120 

Tension  on  net  section  of  plate do 62,440 

^oinpresaion  on  bearing  surface  of  riyets do....  80,280 

Shearing  on  rivets do 36,440 

JCfficioncy  of  joint,  63.8  per  cent. 
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TESTS    OF   IRON,    ST££L,    AND   OTHER   MATERIALS.         1373 

Areoi. 

Plate,  Kn»88 secUonal area eqaaro inches..  7.0L8 

Plate,  net  sectional  area do —  4. 658 

Plate,  bearing  surface  of  rivets do —  3.260 

Bivets,  shearing  area do —  7.316 

[Tested  at  tempecatnre  of  WIP  Pafar.] 


Applied  loads. 

In  ganged  length. 

-                          4 

Bemarks. 

TotaL 

Per  sqnare 
inch. 

Elongation. 

Set 

Pounds, 
832,000 

PouTids. 
41,030 

Jneh. 

Inch. 

Tensile  strength. 

Sheared  the  Vi vets. 

EloDgation  of  rivetboles,  ".13,  ".13,  ".13,  ".13,  ".13,  ".18. 

Maxiflkum  strength  an  joint. 

Tension  on  groes  section  of  plato pounds  per  sqnare  inch..    41,030 

Tension  on  net  section  of  plate do —    71,270 

Compression  on  bearing  surface  of  rivets do —  101,840 

Shearing  on  rivets do....    46,010 

XAoiency  of  joint,  76.2  per  cent. 
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TESTS   OP   IRON,    STEEL,    AND   OTIIEE   MATERIALS.        1375 


Areas. 

Plate,  gross  sectional  area square  inches..  '7.956 

Plate,  net  sectional  area do —    4.680 

Plate,  bearing  surface  of  rivets do —    8.276 

BiTets,  sheazingarea do....    7.216 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inon. 

Elongation. 

Set. 

Pounds. 

7,956 

15,912 

23,868 

31.824 

39,780 

47.736 

55,692 

63,648 

71, 604 

79.560 

87,  516 

93, 472 

103, 428 

111,384 

119,340 

127,296 

i:k>,  252 

143, 208 

151, 164 

159, 120 

167, 076 

175, 032 

182, 988 

190, 944 

198,900 

206,856 

214, 812 

222,768 

220, 724 

238, 680 

246, 636 

254, 692 

262, 548 

270, 504 

278,460 

280, 416 

202,800 

Pounds, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9.000 

10, 000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

Inch, 

0. 

0. 

.0001 
.0003 
.0013 
.0023 
.0031 
.0036 
.0042 
.0050 
•    .0071 
.0086 
.0091 
.0103 
.0115 
.0136 
.fllM 

Inch. 

a 

Initial  load. 

• 

Tensile  strength. 

.0015 

.0048 

.0094 

18,000    1          .0184 
19,000    1          .0^14 

20,000 
21,000 
22, 000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
36,800 

.0258 

.0294 

.0322 

.0350 

.0896 

.0472 

.0583 

.0608 

.0825 

.0974 

.1160 

.125 

.16 

.19 

.22 

.26 

.31 

.39 

.0204 

.0410 

Sheared  the  rivets. 

Elongation  of  rivet-holes,  ''.20,  'M9,  'M8,  ''.21,  ".24,  ".25. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  36,800 

Tension  on  net  section  of  plate I do....  62,660 

Compression  on  bearing  sur£soe  of  rivets do 89,370 

Shearing  on  rivets ^....do 40,570 

EtBciency  of  Joint,  66.9  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.         1377 


Pbt»,  gross  Mctionul  area equare  inches. 

Plate, net  aectional  area   do... 

Plate,  bearing  surface  of  rivets do... 

Riyets, shearing  area do... 

[Tested  at  temperature  of  400<)  Fahr.] 


Sheared  tho  rivets. 

Elongation  of  rivet-holes,  '^08  each. 


8.241 
fi.039 
3.202 
7.216 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total 

Per  S(:aare 
iocn. 

Elongation. 
Ineh. 

Set. 
Ineh. 

Pound*. 
324,000 

Pounds. 
39,  320 

TensUe  strength. 

.     -  .    : . 

Maximum  atreas  on  joint 

Tension  on  gross  section  of  plate pounds  xker  square  inch. 

Tension  on  net  section  of  plate • do... 

Compression  on  betting  siirfaoo  of  rivets do... 

Shearing  on  rivets do... 

Efliciepo3' of  Joint,  08.6  per  cent.   . 

H.  Ex.  31 87 


80,320 
64,290 

101, 180 
44,800 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1379 


Areas. 

Plftte,  STou  MctioDol  are* sqaare  inohe*. 

PlAte,  net  sectional  area , do... 

Plate,  bearing  snrfaoe  of  rivets do... 

Rivets,  shearing  area do... 

[Tested  at  temperature  of  GO(K>  Fabr.  ] 


8.2i» 
5.042 
3.207 
7.216 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sanare 
inoli. 

Elongation. 

Set. 

P&und9, 
304,000 

Pound*. 
36,8G0 

Ineh. 

Inch. 

Tensile  strength. 

Sheared  the  rivets. 

Elongation  of  rivet-holes,  'M2  each. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch.,  ad,  850 

Tension  on  net  section  of  plate do....  60^200 

Compression  on  bearing  surface  of  rivets do....  94|7M 

Shearing  on  rivets do....  42,190 

Bffioienoy  of  Joint,  04.3  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1379 


Areas, 

Plate,  groM  sectioDAl  area square  inches. 

Plate,  net  eectiosal  area , do... 

Plate,  bearing  surface  of  rivote do... 

Rivets,  shearing  area do... 

[Tested  at  temperature  of  WfP  Fahr.  ] 


Sheared  the  rivets. 

Elongation  of  rivet-holes,  ".12  each. 

MaoDmum  stress  on  joint. 

Tension  on  gross  seetloc  of  plate poondt  per  square  inch. 

Tension  on  net  section  of  plate do... 

Compression  on  bearing  surfiice  of  rivets do... 

Shearing  on  rivets ...%...,^« do... 

IBtBoienoy  of  Joints  64.3  per  oent 


8.249 
6.042 
3.207 
7.216 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

P&undi. 
304,000 

Poundt. 
36,800 

Ineh, 

Jneh, 

Tensile  strength. 

36,860 
60,200 
iM,790 
42,130 
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TESTS   OF   IBON^    STEEL^    AND   OTHER   MATERIALS.         1381 


•^reoo. 

Plate,  gross  sectional  areft sqaare  Inches. 

Plate,  net  sectional  area do... 

Plate,  bear inff  sorfaoe of  rivets do... 

IliTets,  shearing  area do... 


7.488 
3.714 
3.744 
9. 425 


Applied  loads. 

In  gauged  length. 

T»»tal. 

Per  souoxie 
incD. 

Elongation. 

Bet 

Remarks. 

Poundt. 

7.488 

14.976 

22  464 

Pounds. 

1.000 

2,000 

3,000 

4,000 

6,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,060 

13,060 

14,000 

15,000 

16,000 

17.000 

18,006 

19,006 

20,000 

21,000 

22,000 

23,060 

24,000 

25,010 

28,000 

27,000 

28,000 

29,006 

30.000 

31,006 

32,000 

32,080 

Inch. 

0. 

.0001 
.0003 
.0004 
.0006 
.0010 
.0040 
.0050 
.0057 
.0064 
.0073 
.0082 
.0093 
.0107 
.0118 
.0128 
.0186 
.0147 
.0160 
.0180 
.0212 
.0249 
.0306 
.0375 
.6467 
.0587 
.0712 
.0802 
.1157 
.1397 
.20 
.27 
.31 

Inch, 
0. 

Initialload. 

29, 952 

37, 410 
44  928 

.0002 

52, 416 
59,904 

67,302 

74,880 

82,368 

89,856 

97,344 

104,832 

112,320 

119,808 

127,296 

134, 784 

.0056 

.6101 

142,272 
149,760 
157. 248 
164,736 
172,224 
179, 712 

.6141 

187,200 
194,688 
202, 176 
209,664 

.6398 

317, 152 
224,640 
332,128 

.1295 

239, 616 

240,200 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearant3e,  silky,  lamellar. 

Elongation  of  rivet-holes,  ".43,  ".43,  ".41,  ".41,  ".41,  ".42. 

Area  at  fracture  (one  section),  ".83 x ".40=. 3320  square  inch. 

Contraction,  46.7  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  .^eotion  of  plate pounds  per  sqnnre  inch..  32,080 

Tension  on  net  section  of  plate do  ...  6i.  l.'>0 

Compression  on  bearing  surface  of  plate do 6i,  LM) 

Shearing  on  rivetfc do  . . .  2-'>,  iHM 

Efficiency  of  Joint,  58.3  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1383 

Areas, 

PlAte,  gnws  Mctional  area square  inches..  7.440 

Plate,  net  sectional  area do 3.720 

Plate,  bearing  surface  of  rireta do 3.7'.'U 

Uivets,  sbearinsarea ^ do 0.425 


Applieil  loads. 


T<"«'-   i  ''•^nT'" 


Poundg. 

7.440 

14,880 

22.  320 

•J».  7fiO 

'.VI,  200 

44,640 

52, 080 

."tO,  .520 

6(>.960 

74.400 

81,840 

»l,280 

98,  720 

104.160 

111.600 

119,040 

126. 460 

i:»,  020 

141,360 

14^,800 

1. 56, 240 

163,080 

171, 120 

178,  .560 

186, 000 

]»3, 440 

200,880 

208,320 

215,  760 

223. 200 

230,640 

238,080 

238.600 


Pound*. 

1,000 

2,000 

3,0U0 

4.000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

22, 004) 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

32,060 


In  gauged  lenf^tb. 


Elongation.         Set 


Inch, 
0. 

-.0001 
-.0001 
.0002 
.0003 
.0013 
.0039 
.0048 
.0057 
.0069 
.0090 
.0095 
.0103 
.  0121 
.0134 
.0148 
.0158 
.0173 
.0182 
.0200 
.0227 
.0285 
.0365 
.0438 
;052O 
.0640 
.0760 
.0905 
.1117 
.14 
.19 
.27 
.32 


Remarks. 


Initial  load. 


.0058 


.0105 


.0155 


0445 


Tensile  strengtb. 


Fractured  plate  along  line  of  riveting. 
Appearance^  silky,  very  lamellar.    Open  at  edges  ''.03  each. 
Elongation  of  rivet-holes,  ".43,  ".43,  ".43,  ".43,  ".43,  ".46. 
Area  at  fracture  (one  section),  ".84 x  ".41 =,3444  square  inch. 
Contraction,  44.4  per  cent. 

Maximvm  stress  on  joint. 


Tension  on  gross  section  of  plate poundsper  square  incli..  32,0C0 

Tension  on  net  section  of  plate « .' do 04,  llO 

Compression  on  bearing  surface  of  rivets do 64.110 

8bearingoo  rivets do 25,300 

Effioiency  of  Joint,  58,3  per  cent. 
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TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS.        1385 

Areas, 

PlAte,  gross  aeotional  Area bquareincfacs..  7.031 

Plate,  net  sectional  arsa do 4.190 

Plat^  bearin/i;  surface  of  riTets Ao 8.732 

Rivets,  shearing  area ..  do 0.425 


Applied  loads. 

Total. 

Per  sqaare 
inob. 

Pounds. 

Pounds. 

7,031 

1,000 

15^882 

2,000 

23,793 

8.000 

81,724 

4,000 

89,056 

5,000 

47.586 

6.000 

65,517 

7,000 

«3,448 

8.000 

71,870 

0,000 

79,310 

10,000 

87, 241 

ll.UOO 

96,172 

12,000 

103. 103 

13,000 

111.034 

14.000 

118,966 

15,000 

128,806 

16.000 

134,827 

17.000 

142,758 

18,000 

150,  689  * 

10,000 

158.620 

20,000 

166.561 

21,000 

174, 481 

22,000 

182.413 

23,000 

100,344 

24,000 

108.275 

25.000 

200,206 

26.000 

214.317 

27.000 

222,068 

28,000 

220,099 

29,000 

237.930 

30.000 

245.861 

81,000 

253,792 

32,000 

261.723 

3a,  000 

260.654 

34,000 

270,600 

84,120 

In  ganged  length. 


Elongation. 


Inch. 

0. 

.0001 
.0006 
.0008 
.0013 
.0045 
.0060 
.0070 
.0078 
.0086 
.01^  00 
.0108 
.0117 
.0127 
.0127 
.0141 
.0151 
.0163 
.0177 
.0101 
.0209 
.0232 
.0270 
.0348 
.0401 
.0500 
.0710 
.0000 
.1140 
.13 
.17 
.10 
.23 
.31 
.36 


Set 


Jneh. 
0. 


I 


Remarks. 


.0005 


.9067 


.OlOt 
.0196 


,0157 


Initial  load. 


Tensile  strength. 


Fractareil  plate  along  line  of  rivetiug. 
Appearance,  silky,  lamellar.    Open  at  edges  'M3  and  ^MO. 
Elongation  of  rivet -holes,  ^'.48,  ''.50,  ".60,  ''.52,  ".52,  ".62. 
Area  at  fracture  (one  section),  ".92  x  ".40=. 3680  square  inch. 
Contraction,  47.4  per  cent. 


Maximum  8ire8$  an  joint. 

Tension  on  gross  section  of  plate pounds  per  sqaare  inoh..  84,120 

Tension  on  netsection  of  plate do 64,440 

Compression  on  bearing  sarfaoe  of  rlTets do 72,510 

Shearing  on  rivets do 28,710 

Xffloienoy  of  Joint,  60.0  per  cent. 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS.  1387 

Area$, 

Plate,  KToas  sectional  area Bqnareanchee..  7.880 

Plate,  net  eectional  area do 4.172 

Plate,  bearinjH^  surface  of  rivete do 3.708 

Bivetii,  shearing  area do 9.425 


Applif 
Total. 

Mi  loads. 

Per  square 
Incli. 

In  gaagei 
Elongation. 

1  length. 

Set. 

Inch. 
0. 

Beioarks. 

Poutuit. 

7.880 

15. 760 

23.640 

31.520 

89,400 

47,280 

65,160 

63.040 

70.920 

78,800 

86,680 

M,  560 

102.440 

110. 820 

118, 200 

126.080 

133.960 

141. 840 

149. 720 

157,600 

165.480 

173.360 

181, 240 

189,120 

197, 000 

204,800 

212,760 

220,640 

228,520 

236,400 

244.280 

Pound*. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

6.000 

9,000 

10,000 

11.000 

12.000 

13,000 

14.000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28.000 

24,000 

25.000 

26.000 

27.000 

28,000 

29,000 

80,000 

81.000 

Inch. 
0. 

.0000 
-  .0001 
-.0003 

.OOOU 
+.0006 

.0026 

.(am 

.0040 

.0044 

.0062 

.0068 

.0075 

.0082 

.0100 

.0112 

.0117 

.0132 

.0146 

.0157 

.0176 

.0199 

.0227 

.0315 

.0435 

.0585 

.0700 

.0905 

.1100 

.1298 

.16 

.10 

.24 

.33 

Initial  load. 

• 

—.0001 

.0060 

.0104 

.0148 

.0394 

Tensile  strength. 

252,  ICO            82. 000 

260.040 
267,920 

83,000 
34,000 

Fractured  plate  along  Hue  of  rivptiug. 
Appearance,  silky,  lamellar.    Open  at  edges  '^05  each. 
Elongation  of  rivet-boles,  ''.53,  ".52,  ".50,  ".50,  ".48,  ".47. 
Area  at  fracture  (one  section),  ".93  x  ".40 =.3720  square  inch. 
Contraction,  46.4  per  cent. 

Maximum  Btress  on  joint. 

Tension  on  gross  section  of  plate pounds  i>er  square  inch. 

Tension  on  net  section  of  plate do... 

Compression  on  bearing  surface  of  rivets do... 

Cheering  on  rivets do... 

FiflSciency  of  Joint,  61.8  per  cent. 


34,000 
64,220 
73,250 
28,420 
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TESTS    OP    IRON,    STEEL,    AND    OTHER   MATERIALS.        1389 


Areas. 

Plate,  groBft  sectional  area square  iaches..  8.2G2 

Plate,  net  sectional  area do —  4.590 

Plate,  bearing;  surface  of  rivets do  . .  3. 672 

Rivets,  shearing  area do....  9.425 


Applii 
Total. 

ed  loads. 

Per  square 
incn. 

In  gauge 
Elongation. 

d  length. 
Set. 

• 

Remarks. 

Pounds. 

8,202 

16, 524 

24,786 

33,048 

41, 310 

49, 572 

57,834 

66,096 

74,358 

«2,6C0 

90,882 

09,144 

107,406 

115.668 

123,930 

132, 192 

140, 454 

148, 716 

156,  078 

165, 240 

173, 502 

181, 764 

190, 026 

198. 268 

206,550 

214,813 

223,074 

231,336 

239,598 

247,860 

266.122 

264,384 

272,646 

280,908 

289,170 

297, 432 

301, 500 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5.000 

6,000 

7,000 

H,000 

9.000 

10.000 

11.000 

12. 000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19. 000 

20,000 

21, 000 

22,000 

2:<,ooo 

24.000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,d00 
34,000 
35,000 
36,000 
36,490 

Jneh. 
.0 

.0000 
.0001 
.0002 
.0004 
.0007 
.0018 
.0043 
.0053 
.0063 
.0076 
.0087 
.0096 
.0111 
.0121 
.0136 
.  0151 
.0160 
.0175 
.0183 
.0206 
.0219 
.0249 
.0308 
.0396 
.0550 
.0695 
.0895 
.1050 
.1236 
.14 
.17 
.20 
.25 
.31 
.38 
.47 

Inch. 
0. 

• 

Initial  load. 

• 

• 

Tensile  strength. 

.0001 

.0056 

.0162 

..........a.' 

.0146 

.0332 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  '^03  and  ^'.12. 
Elongation  of  rivet-holes,  ".66,  ".53,  ".51,  ".61,  ".54,  ".68. 
Area  at  fracture  (one  section),  l".07x''.40=.4280  square  inch. 
Contraction,  44.0  per  cent. 

Maximum  atresa  on  Joint 

Tension  on  gross  section  of  plate • pounds  per  sqasre  inch..  36,490 

Tension  on  net  section  of  plate Up...,  65,680 

Compression  on  bearing  surface  of  rivets do....  82|110 

Shearing  on  rivets do....  82;  000 

Xttoieiioy  of  Joint,  63.6  per  cent. 
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TESTS   OF   IRON,    STEElJ)|»AND    OTHER    MATERIALS.         1391 


AreM, 

Plate,  JET088  BOctiODAl  area Miiiareuiolies..  8.243 

Plate,  net  sectional  area do 4.589 

Plate,  bearing  surface  of  rivets do....  8.666 

Ki  vets,  shearing  area do 9.425 


Applied  loads. 

In  ganged  length. 

Remarks. 

ToUl. 

Per  souare 
inon. 

Elongation. 

Set 

Pounda. 

8,249 

16,498 

24,  747 

32,996 

41,245 

49,494 

67.743 

65,992 

74, 241 

82,490 

90,739 

98,968 

107, 287 

115, 486 

123, 735 

131<  984 

140, 233 

148,482 

156,731 

164,980 

173,229 

181,478 

189,727 

197, 976 

206,225 

214, 474 

222,723 

230,972 

239,221 

247, 470 

255,719 

263,968 

272,217 

280,466 

288.715 

296,964  . 

297,100 

Pounda. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,00» 

19,000 

20,006 

21,000 

22,000 

23,000 

24,000 

26,000 

26,000 

27,000 

28,000 

29,000 

80,000 

31,000 

82,000 

83,000 

34,000 

85,000 

36,000 

36,020 

Inch. 
0. 

-.  0001 
-.0001 
-.0001 
—.0001 
.0000 
.0001 
.0019 
.0032 
.0037 
.0046 
.0050 
.0057 
.0065 
.0076 
.0083 
.0100 
.0120 
.0129 
.0140 
.0160 
.0177 
.0203 
.0255 
.0340 
.•0435 
.0540 
.0705 
.0905 
.1090 
.1310 
.17 
.21 
.25 
.29 
.39 
.42 

Inch. 
0. 

• 

Initial  load. 

• 

Tensile  strength. 

-.0003 

.0038 

.0074 

.0120 

.0286 

• 

•  •  •  » 

Fractured  plate  alonp:  line  of  rivetinp:. 
Appearance,  silky.    Open  at  edges  ''.20  and  ".13. 
Elongation  of  rivet-holes,  ".55,  ".54,  ".53,  ".53,  ".53,  ".53. 
Area  at  fracture  (one  section),  l".05x".39=.4095  square  inch. 
Contraction,  46.3  per  cent. 

McLximwn  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  36,020 

Tension  on  not  section  of  plate '. do 64,830 

Compression  on  bearing  surface  of  rivets do 81, 010 

Shearing  on  rivets do 31,520 

Efficiency  of  joint,  62.8  per  cent. 
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Areas, 

Plate,  grofts  sectional  area square  inches. 

Plate, net  sectional  area do... 

Plate,  beaHnf;  surface  of  rivets do... 

RivetH,  shearing  area do  .. 


8.662 
5.002 
3,660 
9.425 


Applied  loads. 


Total. 


Pound*. 

8.6()2 

17,  324 

*25. 986 

34,048 

43,310 

51,972 

60,6:14 

69,296 

77.958 

8S,  620 

95.282 

103,944 

112,606 

121.  208 

129, 030 

138.  592 

147,  264 

155. 916 

16t,  578 

173.340 

181.  902 

190,564 

199.  226 

207,  888 

216.  550 

225,  212 

233. 874 

242.  536 

251, 198 

259,  H60 

268,  522 

277, 18* 

285.  846 

294.508 

303, 170 

311.832 

320,404 

326, 700 


Per  square 
inch. 


Pounds. 

1.006 

2, 006 

3,000 

4,000 

5,000 

6.0U0 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

16,000 

16,000 

17. 000 

18,  (HH) 

19,  OUO 

20,  000 
21,000 
22.000 
23.000 
24,  000 
23,006 
26.  000 
27,<00 
28,000 
29,000 
30,000 
31.  OUO 
32,000 
33,000 
34.  000 
35,000 
36,000 
37,000 
37, 720 


In  gauge 
loDgatioB. 

d  leugth. 

Set. 

Ifuh. 
0. 

Bemarks. 

• 

0. 
—.0003 

Initial  load. 
Tensile  strength. 

-.0004 

~.  0002 

.0000 
.0064 

—.0004 

.0021 

.0044 

.0057 

.0065 
.0075 
.0086 

.0060 

.0097 

.0N)5 

.0117 
.0136 

.0102 

.0150 

.0165 

.0177 

.0187 
.0215 

.0157 

.0231 

.0285 

.0369 
.0435 

.0617 

.  0731 

.0896 

.1043 

.1235 

.16 

.18 

.32 

.24 

.28 
.32 

.39 

.51 

Fractured  plate  aloug  line  of  riveting. 

Appearance,  silkj',  Rligluly  lamellar.    Open  at  edges  ".15  and  ".20. 

Elongation  of  rivet-holes, '".G2,  ".58,  ".58,  ".58,  ".01,  ".65. 

Area  at  fracture  (one  section),  l".l6x".39=:.4524  square  incb. 

Contraction,  46.0  per  cent. 


Meiximum  atrcsa  on  joint. 

Tension  on  gross  secMon  of  plate pounds  per  square  inch. 

Tension  on  net  section  of  plate a'" 

Compression  on  bearing  surface  of  rivets a"' 

3bearingon  rivets do... 

Kfflciency  of  joint,  65.8  per  cent. 

p.  Ex.  31— T-88 


37. 720 
65,310 
89.260 
38,490 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS.  1395 

Ar€a$. 

Plate,  groM  BectionAl  area : iqiiare inches..  8.604 

Plate,  net  sectional  area do —  6.016 

Plate,  bearing  surface  of  riyets do —  3.648 

Kivets,  shearing  area do —  0.425 


Applied  loads. 


Total. 


Poundt. 

8,664 

17. 328 

25.992 

34,056 

43,320 

61.984 

60,648 

60.112 

77,976 

88.640 

05, 304 

103,968 

112,632 

121.  296 

129. 960 

138.624 

147,288 

155.952 

164.  616 

173,  2«) 

181, 944 

190.668 

199,272 

207,  936 

210,600 

225,264 

233,  928 

242. 592 

251,256 

2S9t99t 

268.681 

277,248 

285,  912 

204.576 

303, 240 

311,904 

320.568 

325,  300 


Per  soaare 
incn. 


Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17.000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,  000 

26,000 

27.000 

28,000 

29.000 

30,000 

31.000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

37,540 


In  ganged  length. 


Elongation. 


Inch, 

0. 

.0004 
.0008 
.0010 
.0014 
.0020 
.0040 
.0064 
.0071 
.0084 
.0094 
.0108 
.0121 
.0134 
.0150 
.0170 
.0182 
.0195 
.0204 
.0223 
.0245 
.0260 
.0298 
.0410 
.0501 
.0640 
.0783 
.0940 
.1100 
.  1320 
.17 
.19 
.23 
.27 
.31 
.37 
.43 
.54 


Set 


Inch. 
0. 


0004 


0062 


0111 


0160 


0412 


1200 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  'MO  and  ''.25. 

Elongation  of  rivet  holtss,  ".56,  ".58,  ".56,  ".60,  ".65,  ".71. 

Area  at  fracture  (one  section)  l".16x".41=.4756  square  inch. 

Contraction,  43.1  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  sqnare Inch..  87,640 

Tension  on  net  section  of  piste ' do..,.  64,850 

Compression  on  bearingiBarfsco  of  rivets do —  89, 170 

Shearing  on  rivets do 34,610 

Ettciency  of  Joint,  65.5  per  cent. 
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Areas. 

Plate,  groes  nectioiial  area aqaare  incheii. .  0.255 

Plale,  net  aeotional  area do 5.553 

Plate,  bearing  sorMce  of  rivets do 3. 702 

Sivets,  shearaig  area do 0.425 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

0,255 

18,510 

27,766 

37,020 

46,275 

55,530 

64,785 

74,043 

83,296 

02,550 

10],  805 

111,060 

120, 315 

120, 570 

138,625 

148.080 

157, 835 

166,500 

175.845 

185,100 

104,355 

203.610 

212.  S65 

222,120 

231, 375 

240, 630 

249,885 

259,140 

208.305 

277,650 

286,005 

296.160 

305. 415 

314,670 

323,025 

333,180 

342,435 

345,200 

Pound*. 

1,000 

2,000 

3,000 

4.000 

5.000 

6,000 

7.000 

8,000 

0.000 

10,000 

11.000 

12,0U0 

13.000 

14.000 

15.000 

16.000 

Inch. 

•0. 
.0001 
.0003 
.0005 
.0007 
.0014 
.0043 
.0054 
.0060 
.       .0060 
.0085 
.0006 
.0107 
.0116 
.0120 
.0146 

Inch. 
0. 

Initial  load. 

■ 
■ 

Tensile  strength. 

.0003 

.0058 

.0105 

17.000    i          .0155 
18, 000              .  OIM 

10,000 
20,000 
21,000 

.0180 
.0104 
.0310 

.0151 

22, 000              .  0223 
23,000              .0262 
24, 000              .  0380 

25,000 
26,000 
27.000 
28, 000 
20.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37.000 
38,000 

.0570 

.0751 

.0900 

.1060 

.1232 

.135 

.17 

.20 

.23 

.28 

.33 

.40 

.50 

.57 

.0476 

Sheared  three  rivets  and  tore  plate  across  three  sections. 
Appearance,  silky. 

Area  at  fracture  (one  section),  l^'.29x''.39=.5031  square  inch. 
Contraction,  45.G  per  cent. 

Elongation  cf  rivet-holes  (".34,  ''.37,  ".40,  sheared  rivets  in  these 
holes),  ".78,  ".71,  ".69. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate v ponnds  per  sqnsre  inch..  37,300 

Tension  on  net  section  of  plate do 62,160 

Compression  on  bearing  surface  of  Hyets do 03,25o 

Shearing  on  rivets ^ do..^  36,68o 

Bfficiency  of  joint,  66.6  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.         131)9 

riato,  gross  Boctional  area 9, square  inches..  ».282 

Plato,  net  sectional  area do 6.574 

Plate,  bearing  surface  of  rivets do 3.708 

Rivetfl,  sbearlngarea do 9.426 


Applied  loads. 


ToUl. 


Pounda. 
9.283 

18,564 

27,846 

37, 128 

46,410 

&a,693 

64,974 

74,256 

83,538 

93, 820 

102, 102 

111,384 

120, 666 

129, 948 

139,  230 

148,512 

157. 794 

167. 076 

176,358 

185, 640 

IS^,  922 

204.204 

213,  486 

222,  768 

232, 050 

241,332 

250,  614 

259. 896 

209,178 

278, 460 

287, 742 

297, 024 

306, 306 

315,588 

324,870 

334, 152 

343, 434 


Per  sqnare 
Incn. 


Pofindi. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11.000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22, 000 

23,000 

24,000 

25,000 

26, 000 

27,000 

28,  000 

29.000 

30. 000 

31.000 

32, 000 

3.3,  000 

34,000 

35.000 

36,000 

37, 000 


In  ganged  ength. 


Elongation. 


Inch. 

0. 

.0002 
.0003 
.0005 
.0019 
.0024 
.0056 
.0078 
.0069 
.0100 
.0120 
.0133 
.0144 
.0154 
.0164 
.0179 
.0193 
.0212 
.0230 
.0245 
.0277 
.0314 
.0412 
.0513 
.0612 
.0770 
.0895 
.1058 
.1280 
.16, 
.19 
.22 
.26 
.30 
.36 
.42 
.52 


Set. 


Inch. 
0. 


.0090 


.0186 


.0197 


.0529 


Remarks. 


Initial  load. 


Tensile  strength. 


Sheared  tbree  rivets  and  fractured  three  sections  of  plate. 
Appearance,  silky. 

Area  at  fracture  (one  section),  l".*22x''.36=.4392  square  inch. 
Contraction,  52.S  per  cent. 

Elongation  of  rivet-holes  (".44,  ".35,  ".30;  sheared  rivets  in  these 
holes),  ".78,  ".75. 

Maximum  sireMS  oti  joint 

Tension  on  izross  section  of  plate poands  per  sqnare  inch..  37,000 

Tension  ou  net  section  of  plate. do....  61,610 

Compression  on  bearing  surface  of  rivets do 92,620 

Shearing  on  riveta do 36^440 

BfBciency  of  joint,  66.1  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1401 

Arefis. 

Plate,  isross  sectional  area Bqaat-eipchea..  8.250 

Plate,  net  sectional  area do 5.100 

Plate,  bearing;  surfaceof  rivota do  ...  3.150 

Bivets,  shearing  area do 7.854 


Applied  loads. 


Pound*. 

8.259 

16,518 

24,777 

S3, 0»6 

41,205 

40,5&i 

57, 813 

66,072 

74,  331 

82,500 

00.840 

00,108 

107,367 

115,626 

123, 885 

132, 144 

140, 403 

148,662 

156.021 

165,180 

173, 430 

181.608 

180, 057 

108,216 

206, 475 

214,734 

222. 003 

231, 252 

230,511 

247, 770 

256. 020 

264,288 

272,  547 

280,  806 

280.065 

205,500 


Per  sqaare 
inch. 


Pound*. 

1,000 

2,  000 

3, 0(»0 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,  000 

14.000 

15.000 

16, 000 

17,000 

18,000 

'    10,000 

20, 000 

21,000 

22,000 

23,000 

24,000 

25,000 

26, COO 

27.0tO 

28, 000 

29,000 

30,000 

31, 000 

32,  000 

33,000 

34,000 

35,  000 

35,780 


In  gauged  length. 
Elongation.        Set. 


Inch. 

0. 

.0002 
.0005 
.0005 
.0007 
.0035 
.0050 
.0061 
.0087 
.0115 
.0125 
.0133 
.0145 
.0160 
.0175 
.0200 
.0222 
.0224 
.0260 
.0280 
.  0320 
.0360 
.0467 
.0610 
.0726 
.0015 
.1060 
.1220 
.16 
.18 
.21 
.24 
.20 
.33 
.40 
.45 


Remarks. 


Inch. 
0. 


.0004 


.0101 


.0148 


.0237 


.0650 


Initial  load. 


Tensile  strength. 


Sheared  the  rivets. 

Elongation  of  rivet-holes,  ".;3i,  ".30,  ".26,  ",25,  ".24. 

Maxi mum  8 tresn  o n  join t. 

Tension  engross  section  of  plate ponnds  per  square  inch . .  35,780 

Tension  on  net  section  of  plate do 57, 840 

Compression  on  bearing  surfaceof  rivets do 03,810 

Shearing  on  rivets do 37,620 

Efficiency  of  Joint,  65.0  per  cent. 
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TESTS   OP   lEON,    STEEL,    AND   OTHER   MATERIALS.        1403 


Areas. 


Plate,  (crou  sectional  area square  inches..  7.065 

Plate,  net  sectional  area ^ d6 i.925 

Plate,  bearing; sarface of  rivets do 3.040 

Kiyets,  sheariDg  area do 7.584 


Applied  loads. 


Toul. 


Pounds. 

7,905 

15,930 

23, 895 

81.860 

39, 826 

47,799 

55,755 

63,720 

71.685 

79,650 

87,615 

95,589 

103,545 

111,510 

119,475 

127, 440 

135,  405 

143, 370 

151, 335 

159, 300 

167,265 

175, 230 

183,196 

191, 160 

199,125 

207,000 

215.  056 

223,020 

230,985 

238,969 

246,915 

254,880 

262,845 

270, 810 

278,775 

286, 740 

294,400 


Per  fuinare 
incii. 


P<nmdt. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

27.000 

28.000 

29,000 

30.000 

31,006 

32,000 

33,000 

34,000 

35.000 

36,000 

36,960 


In  gauged  length. 


Elongation. 


Inch. 
0. 

-.0002 
-.0003 
-.0iK)l 
-.0001 
-f.OOOl 
.0005 
.0016 
.0028 
.0048 
.0068 
.0078 
.0087 
.0095 
.0102 
' . 0124 
.0132 
.0137 
.0149 
.0160 
.0190 
.0211 
.0275 
.0293 
.0542 
.0680 
.0800 
.0948 
.1140 
.1350 
.16 
.18 
•  t!2 
.27 
.32 
.37 


Set 


Bemarks. 


Inch. 
0. 


-.0001 


.0059 


0099 


.0148 


.0523 


Initial  load. 


Tensile  strength. 


Sheared  the  rivets. 

Elongation  of  rivet-holes,  ".23,  ".32,  ''.33,  ''.26,  ".22. 


Maximum  strtes  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..  36,960 

Tension  on  net  section  of  plate do . .  .  59, 770 

Compression  on  bearing  surface  of  rivets du —  96,840 

Shearing  on  rivets do....  37,000 

EiBciency  of  Joint,  64.5  per  cent 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1405 

Areas, 

Plate,  groae  sectional  area square  inches..    7.050 

Plate,  net  sectional  area do 3.738 

Plate,  bearinfk  surface  of  rivets do 4.212 

Rivets,  shearing  area do 11.928 


Applied  loads. 


Total. 


Pounds. 
247,200 


Per  square 
inch. 


In  ganged  length. 


Pounds. 
31,090 


Elongation. 


Inch. 
.32 


Set. 


Inch. 


Remarks. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar. 

Area  at  fracture  (one  section),  ".81x".39=.3169  square  inch. 

Contraction,  49.3  per  cent. 

Elongation  of  rivet-holes,  '^45  each. 


Maximum  $tres8  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  31,090 

Tension  on  net  section  of  plate do 66, 130 

Compression  on  bearing  snrfGKie  of  rivets .....do SB,  690 

Shearing  on  riveta*. do....  20,720 

Efficiency  of  joint,  66.6  per  cent. 
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TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS.         1407 

Areas, 

Plate,  fnt>ii8  sectional  area iqnare  inches..    7.949 

Plate, net  sectioDal  area do —    3.744 

Plate,  bearing  Rorface  of  rivets do —    4.205 

Riyets.  shearing  area do....  11.928 


I 


Applied  loads. 


ToUl. 


Pounda. 

7,949 

15,898 

23,847 

31,796 

39, 745 

47,604 

55,64H 

6:{,  592 

71,541 

79,490 

87,  430 

95,388 

103,337 

111.286 

119,235 

127, 184 

217, 200 


Per  square 
inch. 


Vmtndt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16, 000 

31,090 


In  ganged  length. 


Elongation. 


Set.^ 


Remarks. 


Inch. 

a 

.0002 
.0004 
.0006 
.0010 
.0032 
.0045 
.0055 
.0062 
.0080 
.0095 
.0099 
.0110 
.0120 
.0130 
.0151 


Inch. 
0. 


.0007 


.0064 


XniUal  load. 


.0108 


Tensile  strength. 


Fractured  plate  along  line  of  riveting.    Open  at  edges  ''.03  each. 
Elongation  of  rivet  holes,  ".42,  ".42,  ".43,  ".44,  ".44,  ".44. 

Maxxmum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  81,090 

Tension  on  net  section  of  plate do....  66,020 

Compression  on  bearing  surface  of  rivets do....  58,780 

Shearing  on  rivets do 20,720 

Efficiency  of  joint,  56.5  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1409 

« 

Areas. 

Plate,  gi'os8  sectional  area square  inches..    8.269 

Plate,  netsoctioDQl  area do ^pl 

Plato,  bi>ariDi(  surface  of  rivets do 4.138 

RiTets,  shearing  area do —  11.026 


Applied  looils. 

Total. 

Per  scinare 
inch. 

Pounds. 

Pounds. 

8,269 

1,000 

16,538 

2,000 

24,807 

3.000 

33,076 

4,000 

41,345 

5,000 

49.614 

0,000 

57,883 

7,000 

60,152 

8,000 

74, 421 

9.000 

82,600 

10,000 

90.059 

11,000 

99,228 

12,000 

107, 497 

13,000 

115,  766 

14.009 

124.  0J5 

15.000 

132, 304 

16,000 

no.  573 

17,000 

148. 842 

18,000 

157,111 

19,000 

103,  380 

20,000 

173,  649 

21,009 

181,918 

22,000 

100, 187 

23,000 

106,456 

24.000 

206, 7J5 

25,000 

214.994 

20.000 

223,263 

27.000 

231, 532 

28,000 

239. 801 

29,000 

248, 070 

30,000 

256, 3:<9 

31.000 

264,608 

32.  000 

272,877 

83,000 

274. 100 

38,150 

In  gauged  length,      i 


Elongation. 

Set. 

Inch. 
0. 

I 

1 

Inch. 
0. 
.0001 

InitiaMoad. 

.0002 

.0003 

.0005 
.0009 

.0002 

.0019 

.0036 

.0053 

,0069 
.0081 

.0061 

.0095 

.0114 

.0122 

.  01 L7 
.0141 

.0109 

.0151 

. 

.0101 

.0175 

.10104 
.0231 

.0154 

.0257 

.0332 

.0394 

.0555 
.0050 

.0417 

.0770 

.0900 

.1110 

.1400 

.17 

.21 

.29 

.38 

Tensile  strencth. 

Remarks. 


Fractured  plate  aloDg  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ''.03  each. 

Area  at  fracture  (one  section),  ".95  x  ".4:1 =.3895  square  inch. 

Contraction,  43.5  per  cent. 

Elongation  of  rivetholes, ".48,  ".48,  ".48,  ".48,  ".53, ".53. 


Maximum  ntress  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. 

Tension  on  net  section  of  plate do... 

Compression  oq  bearing  surface  of  rivets do. . . 

Shearing  on  rivets do... 

Efficiency  of  Joint,  57.8  per  cent. 

H.  Ex.  31 89 


33,150 
66,350 
66,240 
22,980 
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TESTS    OF   IRON,    STEEL,    AND   OTHER   MATERIALS.         1411 

Area8, 

Plato,  eroas  sectional  area Bqaareincheti..    8.181 

Plate,  net  Bectional  area do 4.000 

Plate,  bearineanrflAco  of  rivets do 4.001 

Rivets,  shearing  area do 11.928 


Applied  loads. 


Total. 


Poundt. 

8,181 

10.302 

24,543 

32,724 

40,005 

49.088 

57,207 

06, 448 

73. 029 

81.810 

89.901 

98,172 

100.353 

114.534 

122.715 

130.890 

189,977 

147. 258 

155. 439 

103,020 

171. 801 

179,982 

188, 163 

190.344 

201,525 

212, 700 

220.887 

229.008 

237. 249 

245, 4:;o 

253,011 
201,792 
209,973 
271,  COO 


Per  sqaare 
incD. 


PouiuU. 

1,000 

2,000 

3,0C0 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

10,000 

17.000 

laooo 

19.0C0 
20.000 
21,000 
23,000 
23,000 
24,000 
25,000 
20.000 
27,000 
28.000 
29,000 
30.000 
31,000 
32,000 
33,000 
.  33,240 


In  ganged  length. 


Elongation. 


Inch. 

0. 
.0001 
.0003 
.0005 
.0009 
.0015 
.0039 
.0051 
.0063 
.0084 
.0097 
.  0105 
.0113 
.0123 
.0133 
.  0153 
.0109 
.0184 
.0193 
.0203 
.0230 
.0270 
.0350 
.0442 
.0535 
.0070 
.0700 
.0960 
.1135 
.1378 
.17 
.21 
.28 
.34 


Set. 


Jneh. 
0. 


.0005 


.0075 


.0112 


l^marks. 


Initial  load. 


.0166 


.0471 


.1275 


Tensile  strength. 


Fractured  plate  along  Hue  of  rivetiDg. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  'M5  and  '^05. 

Elongation  of  rivet-holes;  ".50,  ".48,  ".48,  ".48,  ".48,  ".49. 

Area  of  fracture  (one  section),  ".93  x  ".38=. 3534  square  inch. 

Contraction,  48.1  per  cent. 

Maximum  stress  on  Joint, 

Tension  on  gross  section  of  plate ponndsper  square  inch..  33,240 

Tension  on  net  section  of  plate do 06,250 

Compression  on  bearing  surface  of  rivets do 66,240 

Shearing  on  rivets do 22,720 

EfElciency  of  Joint,  58.0  per  cent. 
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TESTS   OF   IRON,    STEEL,    AXD   OTHER    MATERIALS.         1413 


Areas. 

Plato, grosa seoUonal area .'.Mliiare inches..  8.735 

Plato,  net  sectional  ai^a do —  4.  £97 

Plato,  bearing  surface  of  rlveto .• do —  4.188 

Biyets,  shearing  area do —  11. 928 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Kemarks. 

Pounds. 

8,735 

17,470 

20,205 

34,040 

43,675 

52. 410 

61. 145 

69,880 

78,615 

87,350 

96.085 

104,820 

113, 555 

122,290 

131,025 

139. 7C0 

118, 495 

157, 230 

165,965 

174, 700 

183,436 

192.  ITO 

200/905 

209,640 

218. 875 

227,110 

235,845 

244,580 

253, 315 

262,050 

270,785 

279, 520 

288,255 

296^990 

290,300 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5.000 

6,000 

7.000 

8.000 

9,000 

10, 000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,  OCO 

17.000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,000 

27,000 

28,tf00 

29,000 

80,000 

31,000 

32,000 

33,000 

34,000 

35,000 

Inch. 

0. 

0. 
.0007 
.0009 
.0019 
.0044 
.0054 
.0063 
.0070 
.0079 
.0090 
.0107 
.0131 
.0146 
.0150 
.0172 
.0185 
.0201 
.0226 
.0265 
.0310 
.0350 
.0421 
.0507 
.0576 
.0704 
.0844 
.1000 
.1275 
.15 
.19 
.23 
.27 
.33 
.40 

Inch. 
0. 

Initial  load. 

.0012 

V 

.0060 

«••*«•  ■■«••• 

.0121 

.0201 

.0487 

■ 

Tensile  strength. 

Fractured  plate  along  line  of  rivetiDg. 

Appearance,  silky,  slight  lamination.    Open  at  edges  'M5  and  ''.07. 

Elongation  of  rivet-holes,  ".55,  ".55,  ".52,  ''.52,  ".52,  ".54. 

Area  at  fracture  (one  section),  l".05x".39=.4095  square  inch. 

Oontraction,  46.5  per  cent.   . 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plato pounds  per  square  inch. .  34,200 

Tension  on  net  section  of  plato do 65,110 

Compression  on  bearing  surface  of  rlveto do 72,330 

Shearing  on  rivets do 25,000 

Efficiency  of  Joint,  59.8  per  cent. 
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TESTS   OF    IRON,    STEEL,    AND    OTHER   MATERIALS.        1417 


Areas. 

PlAt e,  g ros«  section al  orca sq naro  iuclieH . 

Plate,  Dot  sectional  area do . . . 

Plate,  bearing  surface  of  rivets <lo... 

Ki vets, sb earin g  area do... 


D.  285 

:».  107 

4.178 

11,928 

Applied  loads; 


Total. 


Pounile. 

9, 285 

18, 570 

27,855 

:r7, 140 

40. 425 

55,710 

64,995 

74,280 

83,565 

92, 850 

102. 135 

111.420 

120,705 

129.900 

139.  275 

148, 5G0 

157.  815 

167,  K!0 

176,415 

185.700 

194. 985 

204.  270 

213,  555 

222,  840 

232. 125 

241.410 

250.  695 

259,  9S0 

269,265 

278.550 

287.  835 

297,120 

306, 405 

315,690 

324,  800 


Per  sqnare 
inch. 


Pounds. 

1.060 

2,000 

3,000 

4,000 

5.000 

6.000 

7.000 

8,000 

9.000 

10, 000 

11,000 

12,000 

13.000 

14,000 

15,000 

16.000 

17,000 

18.000 

19,000 

20.  000 

21,000 

22. 000 

23, 000 

24, 000 

25,  OOO 

26,000 

27. 000 

28,000 

29.0(0 

30,000 

31,000 

32, 000 

33,  000 
34,000 

34,  980 


In  ganged  length. 


Elongation. 

Set. 

Inch.  . 
0. 

Remarks. 

• 

Inch. 
0. 
.0000 

Initial  load. 
Tensile  strength. 

.0002 

.0004 

.0008 
.0030 

.0005 

.0040 

.0054 

.0082 

• 

.0090 
.0100 

.0085 

.0110 

.0116 

.  0126 

.0137 
.0146 

.0119 

.0161 

.  1)173 

.0189 

.  0202 
.0233 

.0169 

.0263 

.  0295 

.0345 

.0468 
.0603 

.0414 

.0783 

.0938 

.1123 

.  1373 

.17 

.20 

.24 

.29 

.41 

Fractured  plate  alon^  lino  of  rivetiufi:. 
Appearance,  silky.    Open  at  edges  ".25  and  'MO. 
Elongation  of  rivet-holes,  ''.68,  ".6li,  ".50,  ".53,  ".53,  ".54. 
Area  at  fracture  (one  section),  l".20x".4l=.4920  sqnare  incli. 
Contraction,  42.1  per  cent. 


Maximum  slresa  on  joint. 

Tension  on  groAS  section  of  plate pounds  per  square  inch..  31.080 

Tension  on  net  section  of  plate -» do 63. 60U 

Compression  on  Ixmring  surface  of  rivets do 77,740 

Shearing  on  rivets do 27. 2.'I0 

Efficiency  of  joint,  62.5  per  cent. 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1417 

Areas. 

Plat e,  cr roaa  8C<'.tioiial  area sq iiare  inclies . .  9. 285 

Plate,  DQt  sectional  area <lo —  5. 107 

Plate,  bearing  Burface  of  rivet* tlo 4. 178 

Rivets,  shearing  area do 11, 928 


Applied  loads. 


Total. 


Poundjt. 

9, 285 

18,  570 

27,865 

:J7,  140 

46. 42.'» 

ftr>,710 

61.995 

74,280 

83,565 

92, 8f)0 

102. 135 

111,420 

120,70.'> 

129.  OCO 

139.  275 

148, 660 

157.845 

167,  i:m 

176.415 
185.  700 
194,085 
20 1. 270 
213,  !>55 
222,  840 
232. 125 
241.410 
250,  095 
259,  030 
269,  203 
278.  550 
287, 8:J5 
297, 120 
300. 403 
315,690 
324,  800 


Per  square 
inch. 


Poundi. 

1.000 

2.000 

3,000 

4.000 

5.000 

6,000 

7.000 

8,000 

9.000 

10.000 

ll.OUO 

12, 000 

13.000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20.  000 

21,000 

22,  000 

23.  000 
24, 000 
25,  000 
26,000 
27.  000 
28,000 

29,  OCO 

30,  000 

31,  000 
32,000 
33, 000 
34.000 
34,  980 


In  gauge 
Elongation. 

d  length. 

Ret. 

Inch.  , 
0. 

Remarks. 

Iiwh. 
0. 
.0000 

Initial  load. 
Tonsile  strength. 

.0002 

.0004 

.0008 
.0030 
.0040 

.0005 

.0054 

.0082 

• 

.0090 
.0100 

.0085 

.0110 

.0116 

.  0126 

.0137 
.0146 

.0110 

.0161 

.  0173 

.0189 

.  0-»03 
.0233 

.0169 

.0203 

.0295 

.0345 

.0468 
.0603 

.0414 

.0783 

.0938 

.1123 

.  1373 

.17 

.20 

.24 

.29 

.41 

Fractured  plate  aloo^  lino  of  rivetiuj?. 
Appe^iranee,  silky.    Open  at  edges  ".25  and  ".10. 
Elongation  of  rivet-holes,  ''.GS,  ".62,  ".5G,  ".53,  ".53,  ".54. 
Area  at  fracture  (one  section),  l".20x".4l=.4920  square  inch. 
Oontrjxction,  42.1  per  cent. 

Maximum  atreas  an  joint. 


Tension  on  gross  section  of  plate pounds  per  square  inch. 

Tension  on  net  section  of  plate -. do... 

Compression  on  bearing  surface  of  rivets do . . . 

Shearing  on  rivets do... 

Efficiency  of  Joint,  62.5  per  cent. 


3t.080 
63.600 
77, 740 
27. 2::0 
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TESTS    OP   IRON,    STEEL,    AND    OTHER   MATERIALS.        1417 


Areas. 

rial e,  p;roM  sectional  area square  inches 

Plate,  not  sectional  area do . . . 

Plate,  bearing  surface  of  rivets ilo... 

Rivets,  shearing  area do . . . 


9. 285 

5.  J07 

4.178 

11,928 


Applied  loads. 

Totol. 

Per  square 

incu. 

rounfli. 

Poundg. 

9, 285 

1,000 

18,  570 

2,000 

27,855 

3,0€0 

:<7, 140 

4.000 

40. 425 

5.00O 

55,710 

0.000 

6i.  995 

7,000 

74,280 

8,000 

83,565 

9.000 

02, 850 

10.000 

102. 1.15 

1 1,  000 

111.430 

12,  OOO 

120,  705 

13.000 

129.9S0 

14,000 

1.19. 275 

15. 000 

14H, 560 

16,000 

157.815 

17,000 

167.  i:io 

18.000 

176.415 

19,  000 

185.700 

20,000 

194.  085 

21.000 

201. 270 

22.  000 

213,  555 

23.  000 

222,840 

24, 000 

232. 125 

25,  000 

241.410 

26.000 

250. 695 

27. 000 

259,  030 

28,000 

269.265 

2fl.0t0 

278.  550 

30,000 

287.  8:]5 

31,000 

297, 120 

32. 000 

a06. 405 

33,  000 

315.690 

34.000 

324,800 

34.980 

Tn  ganged  length. 


Elongation. 


0. 

.0000 
.0002 
.0004 
.0008 
.0030 
.0040 
.0054 
.0083 
.0090 
.0100 
.0110 
.0116 
.  0126 
.0137 
.0146 
.0161 
.  0173 
.0189 
.  0  J02 
.0233 
.0203 
.0295 
.0345 
.0468 
.0663 
.0763 
.0938 
.1123 
.  1373 
.17 
.20 
.24 
.29 
.41 


Set. 


Inch.  , 
0. 


Kemarks. 


.0005 


.0085 


.0119 


0169 


Initial  load. 


.0414 


Tensile  strength. 


Fractured  plate  alon^  line  of  rivetiupf. 
Appearance,  silky.    Open  at  edges  ".25  and  ".10. 
Elongation  of  rivet-holes,  ".G8,  ".62,  ".50,  ".53,  ".53,  ".54. 
Area  at  fracture  (one  section),  l".20x".'4l=.4920  square  inch. 
OontrJiction,  42.1  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  31.080 

Tension  on  net  Hection  of  plate — do 63,  GOU 

Compression  on  bearing  surface  of  rivets do 77,740 

Shearing  on  rivets do 27. 2:;0 

Efficiency  of  joint,  62.5  per  cent. 
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T^:STS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1419 

AreM, 

Plate,  j;ro«8  sectional  area sqaare  incbes..    0.240 

Plate,  net  sectional  area do 5.082 

Plate,  bearing  surface  of  rivets do 4. 158 

Rivets,  shearing  area do ll.O'.'S 


Applied  loads. 

In  ganged  length.  • 

-  Bemarka. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

PoundM. 

0.240 

18,480 

27,720 

36,060 

46,200 

55,440 

64,680 

73,020 

83,160 

92,400 

101. 640 

110,880 

120. 120 

120.360 

138,600 

147.  840 

157.  080 

166, 320 

Pounds. 

1.000 

2,000 

3.000 

4,000 

5.000 

6,000 

7,000 

8.000 

0.000 

10,000 

11.000 

12.000 

13.  000 

14.000 

15.000 

16.000 

17,000 

18  000 

Inch. 

0. 

.0001 
.0002 
.0005 
.0000 
.0031 
.0051 
.0076 
.0086 
.0100 
.0113 
.0123 
.0133 
.0145 
.0161 
.0176 
.0100 
.0207 
.0228 
.0250 
.0i02 
.0338 
.0400 
.0400 
.0620 
.0753 

Inch. 
0. 

IniUalload. 

• 

• 
Tensile  strength. 

.0006 

.0088 

.0131 
...... ..f... 

* 

175,560         io!6o6 

184.  80O            20, 000 
104, 040             21. 000 

.0100 

203, 280 
212,  520 
221,760 
231,000 
240,240 
240.480 
258.  720 
207.060 
277.  200 
^86,440 
205,680 
804,020 
314. 160 
321,300 

22.000 
23, 000 
24.000 
25,000 
20,000 
27.000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
84,000 
34,770 

.0537 

t 

.1005 

.14 

.16 

.10 

.23 

.28 

.82 

.40 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ".VI  and  ^^20. 

Elongation  of  rivet-holes,  ".03,  ".57,  ".57,  ".57,  ".57,  ".02. 

Area  at  fracture  (one  section),  l".17x".38=.444e  square  inch. 

Contraction,  47.5  per  cent. 

M^oMmum  siresa  on  Joint, 

Tension  on  gross  section  of  plate pounds  per  sqaare  inch..  34.770 

Tension  on  net  section  of  plate do —  63.220 

Compression  on  hearing  surface  of  rivets do —  77,270 

Shearing  on  rivets do  ...  26,030 

Si&oioncy  of  Joint,  62.1  per  cent 
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TESTS   OP   IKON,    STEEL,    AND    OTHEB   MATERIALS.  1421 


Areas. 

Plate,  gross  seotional  area «. square  inches! 

Plate,  net  sectional  area > do... 

Plate,  bearinic  surface  of  rlTots do... 

BiTets,  shearing  area do... 


I 


Applied  loads. 


Total. 


Pmindg. 

8,239 

16, 478 

24,717 

32,950 

41, 105 

49,434 

58,073 

65,912 

74, 151 

82,390 

90,629 

98,868 

107. 107 

115,  346 

123.  583 

131,  8L'4 

140, 063 

148, 392 

156,541 

l&l,  780 


173, 
181, 
189. 
197, 
205. 
214, 
222, 
230, 
238, 
247, 
255, 
263, 
271. 
280, 
288, 
206, 
299, 


019 
25K 
407 
736 
975 
214 
453 
692 
031 
170 
409 
648 
887 
126 
365 
604 
500 


P0U7ld$. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14, 000 

15.000 

16,000 

17,000 

18.000 

19.000 

20, 000 

1.000 

2, 000 

3,000 

4.000 

5,000 

6,000 

7,000 

H.OOO 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,  000 

21.000 

22. 000 

23, 000 

24,000 

25, 000 

26.000 

27.000 

28.000 

29.  000 

30,000 

31,000 

32. 000 

33, 000 

34,000 

35,000 

36,000 

36,350 


In  gauged  length. 


£longat>on. 


Inch. 
0. 

.0001 
.0004 
.0008 
.0010 
.0023 
.0047 
.0055 
.0065 
.0079 
.0099 
.0113 
.0120 
.0149 
.0166 
.0183 
.0197 
.  0218 
.0244 
.0268 
.0204 
.0204 
.0205 
.0210 
.0212 
.0216 
.  0220 
.  0222 
.0224 
.0230 
.0234 
.0238 
.0243 
.0246 
.  0250 
.0256 
.0260 
.0262 
.0267 
.  0273 
.0285 
.0330 
.0412 
.  0532 
.0655 
.0831 
.0980 
.1175 
.13 
.10 
.1« 
.21 
.27 
.30 
.3(> 
.47 
.58 


Set. 


8.239 
4.706 
3.533 
9.940 

I 


Bemarks. 


Inch, 
0. 


.0004 


.0058 


.0128 


.0204 


Initial  load. 


0557 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  ".05  and  ".15. 

Elongation  of  rivet-lioles,  ".69,  ".04,  ".61,  ".61,  ".67. 

Area  at  fracture  (one  section),  l".28x".39=.4093  square  inch. 

Contraction,  47.1  per  cent. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch . 

Tension  on  net  section  of  plate  — do 

Compression  on  bearing  surface  of  rivets do 

Shea  ring  on  rivets do 

Efficiency  of  joint,  66.1  per  cent. 


36,360 
63«640 
84,770 
30,130 
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TESTS    OF   IRON,  STEEL,  AND    OTHER   MATERIALS.  1423 


Areas. 

Plate.  groM  Hoctional  urea square  iuchea. . 

Plate,  net  sectiooal  area <lo — 

Plate,  bearing  sarfac.o  of  riveta do 

fiivctt,  ahearingarca do 

[Joint  warped ;  micrometer  on  the  convex  side.] 


7.978 
4.662 
3.428 
9.940 


Applied  loads. 


In  gauged  length. 


Total. 


Poundt. 

7,078 

15,960 

23.934 

31, 012 

39,890 

47,868 

5o,84U 

63,824 

71,802 

79,780 

87, 758 

0.>,  736 

103,  714 

111.692 

110,670 

127,  648 

135, 626 

ii3, 604 

151,  582 

100,560 

167,  538 

175.  510 

183, 494 

191,472 

190. 450 

207, 428 

215,  400 

223,384 

231,362 

239.  340 

247,318 

255, 296 

263. 274 

271,252 

279,  2:10 

287,  208 

295,  186 

296,000 


Per^s^aare|j.i^„g,4l„„ 


Pound*. 

1,000 

2,000 

3.000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25.000 

26.000 

27.000 

28,000 

29. 000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36, 000 

37,000 

37,100 


•Set. 


Remarks. 


Inch. 
0. 
—.0002 

Inch. 

0. 

—.0004 

+.0001 
.0029 
.0037 

.0033 

.0043 

.0051 

.0060 

.0097 
.0116 

.0112 

.0127 

0130 

.0142 

.0162' 
.0196 

.0165 

.0206 

.0220 

.0242 

.0261 
.0297 

.0247 

.0332 

.0398 
.0498 



.0C05 
.  0720 

.0657 

.0872 

.  1040 

.1230 

*  ■  ■  "   *  *  * 

.1440 
.19 

.1345 

.22 

.26 

.30 

.36 

.42 

.53 

.60 

Initial  load. 


Tousilo  strength. 


Fntctiired  plate  along  line  of  riveting. 

Appearance,  silky.    Open  at  edges  ".15  and  'M2. 

Eloiigdtiou  of  rivet-boles,  ".72,  ".66,  ".62,  ".63,  ".63. 

Area  at  fracture  (one  section),  l".30x".40=.5200  sqaare  inch. 

Contraction,  43.0  per  cent. 


Mcudmum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..  37,100 

Tension  on  net  section  of  plate do 65,020 

Compression  on  bearing  surface  of  rivets do —  86,400 

Shearing  on  rivets *...do....  29,780 

Efficiency  of  Joint,  64.7  per  cent 
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TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS.  1423 


Areas. 

Plate.  groBS  tfectioaal  area square  iuchea. 

Plato,  net  BecUoDal  area do... 

Plate,  bearloK  surface  of  rivets do... 

Kivets,  shearing  area do... 

I  Joint  warped ;  micrometer  on  the  convex  side.] 


7.978 
4.662 
3.426 
9.  MO 


Applied  loads. 


In  ganged  length. 


Total. 


Poundt. 

7,078 

15.050 

2U.034 

31.01'J 

39,800 

47,868 

53,846 

63,824 

71,802 

79,  780 

87,758 

OJ,  736 

10.'),  714 

111,692 

110,670 

127, 648 

135.  626 

Its,  604 

151,  582 

IJO.560 

167,538 

175. 516 

183.494 

191,472 

190,450 

207, 428 

215.  406 

223,384 

231, 362 

239, 340 

247,  318 

255, 296 

263. 274 

271,252 

270. 2:;o 

287.  208 
295, 186 
296,000 


Per  square 
inc 


^^^  jElongation. 


Pound$. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13.000 

14,000 

15,000 

16,000 

17,000 

IH,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27.000 

28,000 

29.  OCO 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37, 000 

37,100 


Inch. 
0. 

-.0002 
—.0004 
+.0001 
.  0029 
.0037 
.0043 
.0051 
.0060 
.0097 
.0116 
.0127 
.0136 
.0142 
.0162- 
.0196 
.0206 
.0220 
.0242 
.0261 
.0297 
.0332 
.0398 
.0498 
.0C05 
.  0720 
.0872 
.1040 
.1230 
.1440 
.19 
.22 
.26 
.30 
.36 
.42 
.53 
.00 


iSet. 


Inch. 

0. 


.0035 


.0112 


.0165 


Remarks. 


Initial  load. 


.0247 


0557 


.1345 


Tensile  strength. 


Fritctiired  plate  along  line  of  riveting. 

Apiiearance,  silky.    Open  at  edges  ".16  and  'M2. 

Elongation  of  rivetholes,  ".72,  ".66,  ".62,  ".63,  ".63. 

Area  at  fracture  (one  section),  l".30x".40=.5200  sqaare  inch. 

Contraction,  43.0  per  cent. 


Mctximum  etresa  on  Joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..  37,100 

TeDsionon  net  section  of  plate do 65,020 

Compression  on  bearing  surface  of  rivets do —  86.400 

Shearing  on  rivets *...do....  29,780 

Efficiency  of  Joint,  64.7  per  cent 
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TESTS  OF  IRON,    STBEL,    AND   OTHEB  MATERIALS.       1425 


AreoB. 

Plato,  gross  Mtftioiiid  ar«a sqnmlbeliiM..  8.889 

Plato,  net  seotloiiat  area do....  4.988 

Plato.  beartDfrsarfK^  of  rivets » do —  8.428 

SiTeto,  8h«4rioK  a*a ^ do....  9.940 


Applied  loads. 

la  gaiLged  lengtb. 

•p^mf.y|^^ 

Total 

• 

Persaoare 
incn. 

Elongation. 

Set. 

PottlMb. 

8,362 

18,724 

25.088 

38,448 

41, 810 

60,172 

58,534 

66,806 

7^258 

83,620 

91,082 

100,844 

108,708 

117. 068 

126,430 

133,792 

142, 154 

150, 518 

158,878 

187,240 

175,608 

183,964 

192,826 

200,888 

209,050 

217,412 

225,774 

234.136 

242,406 

250,860 

250,222 

267.584 

275,946 

284.308 

292,870 

301,082 

809.894 

817. 756 

819,000 

Pounds, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21.000 

22,000 

28,000 

24,000 

25,000 

26,000 

27.000 

28,000 

20,000 

30,000 

'     31,000 

82,000 

83,000 

34,000 

85,000 

36,000 

87,000 

88,000 

38,160 

0. 

.0000 
.0002 
.0008 
.0080 
.0048 
.0051 
.0068 
.0079 
.0092 
.0109 
.0125 
.0187 
.0148 
.0169 
.0172 
.0187 
.0207 
.0238 
.0294 
.0343 
.0398 
.0482 
.0607 
.0595 
.0725 
.0848 
.1022 
.1235 
.14 
.17 
.20 
.24 
.28 
.32 
.38 
.40 
.67 
.82 

0. 

Initial  load. 

• 

TcBsUe  strengtli. 

.0082 

\0984 

.0129 

.0240 

.0624 

ft 

• 

Fractured  plate  along  line  of  riveting. 

Appearance,  9ilky. 

Area  at  fractare  (one  section),  V^39x'^40=3.5660  square  inch. 

Contraction,  43.8  per  cent. 

Tension  on  gross  section  of  plato pounds  per  square  inok. 

Tension  on  net  section  of  plate do... 

Compression  on  bearing  surface  of  riveto do... 

Shearing  on  rivets -. « do... 

Efficiency  of  joint,  66.5  per  cent. 

H.  Ex.  31 ^90 


88,150 
84,888 
93.110 
88,090 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS         1427 


AreaB, 

Plato, gross Bectional area sqnare inches.,  a 381 

Plate,  net  Boctional  area do 4.950 

Plate,  bearing  snrfaoe  of  rivets do 3.431 

Biyets,  shearing  area do 0.940 


Applied  loads. 

In  jcanged  length. 

Hemarks. 

Total. 

Per  Bonare 
incn. 

Elongation. 

Set. 

Pound*. 

8,381 

16,761 

25,143 

33,524 

41,905 

60,286 

58,667 

67,048* 

75,429 

83,810 

92,191 

100, 572 

108, 953 

117, 334 

125. 715 

134, 096 

142,474 

150,858 

159, 239 

167, 620 

176, 001 

184, 382 

192,763 

201,144 

200,525 

217,906 

226,287 

234,668 

243,049 

251,430 

259, 811 

269,192 

276,673 

284,954 

293,835 

301,716 

310,097 

318,478 

319,500 

Pound*. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8.0OO 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25, 000 

26,000 

27,000 

28,000 

29, 000 

30.000 

31, 000 

32,000 

33,000 

34,000 

35,000 

86,000 

87,000 

38,000 

38,120 

Inch. 

0. 

-.0002 
.0000 
.0004 
.0022 
.0048 
.0063 
.0071 
.0083 
.0097 
.0112 
.0126 
.0144 
.0157 
.0169 
.0190 
.0205 
.0214 
.0225 
.0240 
.0268 
.0285 
.0307 
.0350 
.0510 
.0716 
.0860 
.1035 
.1230 
.14 
.17 
.10 
.22 
.27 
.31 
.37 
.43 
.52 
.  56 

Jneh. 
0. 

InitUl  load. 

■ 

Tensile  strength. 

.0014 

.0073 

.0122 

.0178 

.0400 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  'MO  and  '^35. 

Elongation  of  rivet-holes,  '^72,  ''.70,  ".70,  ".74,  ".82. 

Area  at  fracture  (one  section),  l".3^x".37=.5106  square  inch. 

Contraction,  48.4  per  cent. 

Maximum  stresB  on  Joint, 

Tension  on  gross  section  of  plate - pounds  per  sqnare  inch. 

Tension  on  net  section  of  plato do... 

Compression  on  bearinj^sorface  of  rivets do... 

Shearing  on  rivets do... 

Efficiency  of  Joint,  06.5  per  cent. 


38,120 
64,640 
93.120 
32,140 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.       1429 

Areas. 

Plato,  CTOBB  seotional  area sqoare inches..  8.833 

Plate,  net  sectional  area do....  5.402 

Plate,  bearing  surface  of  livets do 8.431 

Rivets,  sheariogarea do 9.040 


Applied  loads. 

In  ganged  length. 

Semarks. 

• 

Total 

Per  sonare 
Incji. 

Elongation, 

Set 

Pound*. 

6,833 

17,666 

26,499 

35,832 

44, 165 

52,998 

61,831 

70,664 

79,497 

88,330 

07,163 

105,996 

114,829 

123,662 

132, 495 

141,328 

150, 161 

158,904 

167,827 

176,660 

185,493 

194,326 

203. 159 

211,992 

220,825 

229.658 

238,491 

247, 324 

256,157 

264,900 

273,823 

282,656 

291, 489 

300,322 

309, 155 

317, 988 

326,821 

835,654 

341,100 

Poundt, 

1,000 

2,000 

3,000 

4,000  • 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33. 000 

34,000 

35,000 

36,000 

37.000 

38,000 

38,620 

Inch. 

0. 

.0003 
.0006 
.0019 
.0025 
.0042 
.0064 
.0079 
.0002 
.0107 
.0123 
.0135 
.0151 
.0166 
.0184 
.0206 
.0222 
.0238 
.0255 
.0282 
.0314 
.0357 
.0449 
.0559 
.0714 
.0898 
.1054 
.1219 
.14 
.17 
.19 
.23 
.27 
.31 
.37 
.42 
.50 
.61 
.75 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0019 

.0084 

• 

.0144 

.0205 

.0006 

« 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky.    Open  at  middle  ''.20. 

Elongation  of  rivet-boles,  ".86,  ".91,  ".96, 1".01,  1".01. 

Area  at  fracture  (one  section),  l."48x".38=.5624  square  inch. 

Contraction,  47.3  per  cent. 

Maximum  stresa  onyoinU 

Tension  on  gross  section  of  plate pounds  per  square  inch. 

Tension  on  net  section  of  plate do... 

Compression  on  hearing  snnface  of  rivets do... 

Shearing  on  rivets...: do... 

Bffloienoy  of  Joint,  67.4  per  cent. 


88,620 
63,140 
99,410 
34^310 
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TESTS   OF  IRON,    STEEL,   AND   OTHER  MATERIALS.        1431 

Jreaa, 

PlAte, groBS Bootional area aqnare  inches..  8.789 

Plftte,iietBeotioDalare* do —  S.81S 

Plate,  bearing  snrfaoe  of  rireta do —  3.426 

BlTets,  shearing  area do —  9.940 


Appli^  loads. 

In  gauged  length. 

Total. 

PttSQQBTe 
uco. 

Elongation. 

Set 

Pound§. 

8.739 

17,478 

26^217 

84,956 

43,695 

52,434 

61,173 

69,912 

78;  651 

87,890 

96,129 

104,868 

118, 607 

122,846 

181,085 

189,824 

148,563 

157.302 

166,041 

174,780 

183,619 

192,258 

200,997 

209,736 

218,475 

227.214 

285,953 

244,692 

258,431 

962,170 

270,909 

279,648 

288,887 

297,126 

305,865 

314,604 

323,343 

332,082 

833,800 

Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 

8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23.000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81.000 
82,000 
38,000 
84,000 
35.000 
86,000 
87,000 
38.000 
38,180 

Inch. 

0. 

.0002 
.0006 
.0008 
.0015 
.0084 
.0059 
.0077 
.0098 
.0114 
.0130 
.0142 
.0158 
.0174 
.0188 
.0206 
.0219 
.0230 
.0250 
.0272 
.0327 
.0411 
.0526 
.0671 
.0826 
.1000 
.1170 
.135 
.17 
.19 
.21 
.24 
.29 
.33 
.39 
.46 
.53 
.67 
.78 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0010 

.0095 

.0156 

.0213 

.0730 

m^ 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky    Open  at  middle  'M2. 

Elongation  of  rivet-holes,  '^78,  '^78,  ''.78,  ''.84,  ".86. 

Area  at  fractare  (one  section),  l".50x".38=.5700  square  inch. 

Contraction,  46.5  per  cent. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch. 

Tension  on  net  section  of  plate do... 

Compression  on  bearing  surface  of  rivets do... 

Shearing  on  rivets • dp... 

Efficiency  of  Jointi  66.6  per  oent. 


38,180 
62,880 
97,430 
33»680 
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T£STS   OF   IBON,    STEEL^    AND   OTHER   MATEBIALS.        1433 

Areat. 

Plate,  groBB  sectional  area iqnare inches..  0.240 

Plate,  net  sectional  area do 5.775 

Plate,  bearing  surface  of  rivets do....  8.465 

Riyets,  shearing  area do....  9.940 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  sqnare 
incn. 

Elongation. 

Set. 

Poundt. 

9,240 

18,480 

27.720 

36,060 

46,200 

55,440 

64,680 

78,920 

83,160 

92,400 

101,640 

110,880 

120.120 

129,360 

138,600 

147,840 

157,080 

166^320 

175,560 

184,800 

104,040 

203,280 

212,520 

221,760 

231,000 

240. 240 

240,480 

258.720 

267,960 

277,200 

286,440 

295,680 

304,920 

814,160 

323,400 

832,640 

341,880 

351.120 

35^600 

FoundM. 

1,000 

2,000 

8,009 

4,000 

5,000 

6,000 

7,009 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,009 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33.000 

34,000 

35,000 

36,000 

87,000 

88.000 

38,480 

Inch. 
0. 

.0003 
.0007 
.0016 
.0072 
.0085 
.0106 
.0127 
.0140 
.0156 
.0180 
.0194 
.0207 
.0223 
.0240 
.0260 
.0281 
.0293 
.0306 
.0827 
.0371 
.0401 
.0452 
.0586 
.0860 
.1091 
.1294 
.16 
.20 
.22 
.27 
.30 
.84 
.41 
.48 
.58 
.67 
•      .78 
.86 

Inch. 
0. 

Tnitialload. 
Tensile  strength. 

."ooii*" 

.'oiii" 

.0187 

.0254 

.0756 

Sheared  three  rivets  and  fractured  the  plate  across  two  sections,  and 
then  tore  out  to  edge  of  lap. 

Area  at  fracture  (one  section).  l".61x''.39=.6279  square  inch. 

Contraction,  45.6  per  cent. 

Elbngationof  rivet-holes  (end  ''.55,  ''.64,  middle  ".70;  sheared  rivets 
in  these  holes),  ".95,  ".90. 

Maximum  $tre$8  on  jotn». 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch..    38,480 

Tension  on  net  section  of  plate do....    61.670 

Compression  on  hearing  surface  of  rivets do 102.630 

Shearing  on  rivets do....    35,770 

Ki&olency  of  joint,  68.7  per  cent. 
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TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS.        1435 

Areas. 

Plate,  Kcom  sectional  area square  inches..  9.845 

Plate,  net  sectional  area do....  5.841 

Plate,  bearing  sarikce  of  rivets do 8.604 

Rivets,  shearing  area do 9.940 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
incli. 

Elongation. 

Set 

Poundi. 

9.346 

18,690 

28,035 

87,380 

46,725 

56,070 

65,415 

74,760 

84,105 

93,450 

102.795 

112, 140 

121,485 

130,830 

140. 175 

149,520 

158,865 

168^210 

177,655 

186,900 

196,245 

y05,590 

214, 935 

224, 280 

233,625 

242,970 

252.315 

261,660 

271, 006 

280,350 

280,695 

299.040 

308,385 

317,730 

327, 075 

336,420 

p9undt. 

1,000 

2.000 

3,000 

4.000 

5.000 

6,000 

7.000 

8.000 

11,000 

10.000 

11.000 

12,000 

13.000 

14,000 

15,000 

16.000 

17,000 

18.000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

82,000 

33,000 

34,000 

36,000 

36.000 

Inch, 

0. 

.0002 
.0004 
.0008 
.0013 
.0023 
.0039 
.0055 
.0075 
.0093 
.0118 
.0126 
.0133 
.0143 
.0156 
.0176 
.0194 
.0211 
.0227 
.0254 
.0200 
.0370 
.0645 
.0729 
.0892 
.1103 
.1253 
.16 
.18 
.20 
.23 
.28 
.33 
.39 
.46 
.56 
.65 
.78 
.92 

Inch, 
0. 

IniUalload. 

• 

.0008 

.0076 

.0116 

.0189 

.*0796" 

Tensile  strength. 

345,765    !        37.000 
355, 110            38. 000 
358,  950            38. 410 

1 

1            ' 
1 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  '^20  and  'M3. 

Elongation  of  rivet-holes,  ''.94, ''.90,  ".89,  ".95, 1".02. 

Area  at  fracture  (one  section),  l".65x'^40=.6600  square  inch. 

Contraction,  43.4  per  cent. 

Maximum  stress  oiitJ9inU 

Tension  on  gross  section  of  plate ponnds  per  square  inch..    38,410 

Tension  on  net  section  of  plate do 61,490 

Compression  on  bearing  surface  of  rivets do 102,440 

Shearing  on  rivets do....    36,110 

Efficiency  of  joint,  68.6  per  oent. 
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TESTS   OF  IBON,    STEEL,    AND   OTHER   MATEKIALS.        1437 


Area$. 

PUte,  groM  Motional  area. «.•• sqiiAreinohea..  7.818 

Plate,  net  aeotioxial  area do 6.000 

Plate,  be*riiig  siir&ceof  riveta do....  2.818 

BlyetB,  sbeanngarea do....  7.952 


Applied  loadfl. 

In  ganged  length. 

Bemarks. 

TotaL 

Per  aqnare 
inon. 

Elongation. 

Set. 

Pound*. 

7,813 

15,626 

23,439 

31, 252 

39.065 

46,878 

54,691 

62.504 

70, 817 

78,130 

85,943 

93,756 

101,560 

109, 382 

117,195 

125,008 

132,821 

140, 634 

148,447 

156,260 

164,078 

171,886 

179,609 

187.512 

195,326 

203,138 

210, 951 

218,764 

226,577 

234,390 

242,203 

250,016 

257, 829 

265,642 

278. 455 

281, 268 

289,081 

291,800 

Poundt, 
1,000 
2,000 
3.000 
4.000 
5,000 

e.000 

7,000 
8.000 
9,000 
10,000 
lUOOO 
12,000 
13,000 
14.000 
15.000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
37,840 

Inch. 

a. 

.0000 

.0001 

.0004 

.0057 

.0069 

.0079 

.0087 

.0099 

.0109 

.0128 

.0142 

.0157 

.0172 

.0187 

.0205 

.0217 

.0230 

.0247 

.0270 

.0315 

.0366 

.0460 

.0653 

.0930 

.12 

.15 

.17 

.20 

.22 

.27 

.30 

.36 

.44 

.52 

.60 

.70 

.77 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0054 

.0099 

.0156 

.0210 

.0834 

Sheared  the  rivets. 

Bivet  at  edge  A  sheared  first,  followed  by  the  others  in  succession. 

Elongation  of  rivet-holes,  ''.49,  ''.51,  ".56,  ".63. 

Mcunmum  stress  on  JHnt. 

Tension  on  gross  section  of  plate '. pounds  per  square  inch..    37, 340 

Tension  on  net  section  of  plate do 58,360 

Compression  on  bearing  sarface  of  riyets do 103,730 

Shearing  on  rivets do 86,690 

EfBciencj  of  Joint,  67.9  per  cent. 


L 


5? 


ro 


\8o  X.3S3 


'7s!87^^^9^ 


// 


O 


TESTS   OF   IRON,    STEEL^    AND   OTHER  MATERIALS.        1439 

JfMO. 

PUie,  groM  seotioiul  area aquareiDohes..  7.763 

Plata,  net  sectional  area « .do 4.068 

Plate,  bearinff  aarfaeeof  rWeta do....  2.795 

Biveta,  aheariDj^area do 7.962 


Applied  loads. 

In  fcaan^  length. 

Total. 

Peraqnare 
incli. 

Elongation. 

Set. 

Ineli, 
0. 

Potmdt, 

7,768 

15,528 

28,289 

81.052 

88.815 

48,678 

64»341 

82,104 

80.867 

77.630 

85.898 

•3,158 

100,019 

108^682 

116,445 

124.208 

181.871 

189.734 

147,497 

155,260 

183,023 

170,788 

178,549 

186.312 

194,075 

201.838 

209.601 

217.364 

225.127 

282,880 

240,653 

248,418 

256,179 

263.942 

271,705 

270,468 

287,281 

294.004 

298,400 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5.000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14.008 

15,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,  GOO 

27,000 

28,000 

29,000 

80.000 

81.000 

82,000 

88.000 

84,000 

85.000 

86.000 

87,000 

88,000 

88,440 

Inch. 

a 

.0002 
.0004 
.0007 
.0039 
.0058 
.0071 
.0089 
.0100 
.0112 
.0134 
.0148 
.0102 
.0178 
.0108 
.0211 
.0228 
.0239 
.0262 
.0290 
.0839 
.0447 
.0611 
.0800 
.0986 
.1225 
.13 
.17 
.19 
.22 
.26 
.80 
.87 
.43 
.50 
.60 
.71 
.86 
1.00 

Initial  load. 
Tensile  strength. 

.0036 

.0095 

.0158 

.0234 

.0884 

Sheared  the  rivets. 

Elongation  of  rivet-holes,  ''.64,  ''.68^  ''.73,  ".83. 

Maximum  atrtM  an  Joint. 

Tension  on  groaaseotion  of  plate pounds  per  square  inch..    3A,440 

Tension  on  net  aeotion  of  plate do —    60,060 

Compreasion  on  bearing  aurilMje  of  riveta do —  108,760 

Shearing  on  rivets do —    87,520 

EflSoiency  of  Joint,  60.9  per  cent 
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TESTS   OF   IRON,    STEEL,   AND   OTHEB   MATERULS.        1441 

Area$, 

PUte.  f^sH aectional  area ■qnareinohM..  8.847 

Plate,  netsectional  area do....  4.481 

Plate,  boarine  surface  of  rireta do....  4.416 

Rivets,  Bheanngaiea do....  9.436 


Applied  loadfc. 

In  ganged  length. 

Remarks. 

Total. 

Persqnare 

IDOO. 

Elongation. 

Set. 

Pounds. 

8,847 

17,604 

26,541 

85,888 

44,235 

63,082 

61,029 

70,776 

79,623 

88,470 

97,817 

106,104 

115,011 

128.858 

132,705 

141.652 

150.899 

160, 246 

168,093 

176,940 

186,787 

194.684 

203.481 

212,328 

221, 175 

280,022 

238,869 

247, 716 

256,563 

266.410 

274.257 

283,000 

Pounds. 

1.000 

2,000 

8,000 

4,000 

5,030 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12J)00 

isTooo 

14,000 
16,000 
16,006 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,006 
27.000 
28.006 
29,000 
30.000 
31,006 
31,990 

Jneh. 

0. 

.00)3 
.0005 
.0039 
.0063 
.0079 
.0093 
.  0105 
.0127 
.0144 
.0163 
.01«3 
.OMH 
.0200 
.0215 
.0238 
.  0248 
.0270 
.0300 
.0360 
.0447 
.0520 
.0615 
.0715 
.0840 
.1005 
.12 
.16 
.18 
.20 
.27 
.36 

Inch, 
0. 

■  •••*•  ■••••• 

Initial  load. 

• 

Tensile  strength. 

.0069 

••••      •-       ■••• 

'"".0124" 

.0175 

.0287 

• 

.0742 

. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  ei^es  ^^03  and  '^08. 

Elongation  of  rivet-holes,  '^53  each. 

Area  at  fracture  (one  section),  ^'.78x'^44s=.3432  square  inch. 

Oontractlon,  53.4  per  cent. 


Maximum  stress  an  joint. 

Tension  on  gross  section  of  plate ,. pounds  per  square  inch. 

Tension  on  net  seoti  on  of  plate do . . . 

Compression  on  bearing  surface  of  ri  v«t8 do . . . 

Shearing  on  rivets 4o... 

Efficienoy  qf  Joini,  54^^  per  cent. 

H.  Ex.  31 91 


81,990 
68,876 
64,096 
80,080 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1443 

Areas. 

Plate,  groea  aeotional ares sqiuure  inches..  9.090 

Plate,  net  sectional  area do 4.557 

Plate,  bearing  surface  of  rivets do 4.542 

Birets,  shearing  area do 9.425 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pounds, 

9,099 

18,198 

27,297 

86,896 

45.495 

54,594 

63,693 

72,792 

81,891 

90,990 

100,089 

109,188 

118,287 

127,886 

136,485 

145,584 

154,683 

163,782 

172.881 

181, 980 

191,079 

200,178 

209,277 

218,876 

2-27,475 

236. 574 

Pounds, 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19.000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

9A  000 

Inch, 

0. 

.0000 
.0001 
.0002 
.0006 
.0038 
.0056 
.0065 
.0074 
.0082 
.0096 
.0107 
.0121 
.0189 
.0155 
.0171 
.0181 
.0193 
.0205 
.0223 
.0258 
.0345 
.0422 
.0552 
.0724 
.0895 
.1053 
.1260 
.  15 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0003  • 

.0072" 

.0140 

.0175 

.0038 

245, 073            27, 000 
254,  T72            28, 000 
263. 871    •        ^  noo 

272. 976 
282.060 
291,000 

30,000 
31.000 
31,080 

.18 
.23 
.35 

1 

1 

1 

Fractured  plate  alonpf  Hue  of  riveting. 
Appearance,  silky.    Open  at  edges  ".05  and  ".20. 
Elongation  of  rivet  holes,  ".61,  ".54,  ".54,  ".56,  ".69,  ".62. 
Area  at  fracture  (one  section),  ".75x".46=.345  square  inch. 
*  Contraction,  64.4  per  cent. 

Maximttm  atrets  on  Joint 

Tension  on  gross  section  of  plate pounds  i>er  square  inch. 

Tension  on  net  section  of  plate ,^ do... 

Compression  on  bearing  surface  of  rivets do... 

Shearing  on  rivets do... 

Efficiency  of  Joint,  51.2  per  cent. 


3I«QB0 
08,800 
64,070 
80,870 
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Areas. 

Plate,  groBB  sectional  area square  inches..  9.475 

Plate,  net  sectional  area do 5.023 

Plate,  bearing  snrraoe  of  rivets do 4.452 

BiTote,  shearing  area ; do 9.425 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

9,475 

18.950 

28.425 

87.900 

47, 375 

96,850 

66,325 

75.800 

85.275 

M,750 

104.225 

113, 700 

128,175 

132,050 

142. 125 

151,600 

161.075 

170,550 

180.025 

189.500 

196.975 

208.450 

217. 925 

227. 40O 

236.875 

248.350 

255,825 

265,800 

274, 775 

284,250 

293,725 

303,200 

812,675 

322,150 

326,800 

Pound*. 

1,000 

2,000 

3,000 

4.000 

5,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15,000 

18.000 

17,000 

18,000 

19.000 

20.000 

21,000 

22,000 

23.000 

24,000 

2.1,000 

26,000 

27,000 

28,000 

29,000 

80,000 

31,000 

82,000 

83,000 

34,000 

34,440 

Inch, 
0. 

.0001 
.0003 
.0015 
.0039 
.0048 
.0072 
.0089 
.0101 
.0114 
•      .0138 
.0142 
.0153 
.0168 
.0177 
.0189 
.0199 
.0211 
.0238 
.0275 
.0349 
.0426 
.0504 
.0814 
.0748 
.0895 
.1030 
.12 
.15 
.18 
.21 
.26 
.30 
.37 
.48 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

.0029 

.'ooi" 

.0129 

.0204 

.06U 

•  •■■•«  •■••■• 

Fractured  plate  aloDg  line  of  rivetiDg. 
Appearance,  silky.    Open  at  edges  ".10  each. 
Elongation  of  rivet-holes,  ''.56,  ".56,  ".56,  ".54,  ".66,  ".58. 
Area  at  fracture  (one  section),  ".91x".45=.4095  sqnare  inch. 
Contraction,  50.9  per  cent. 

Maximum  stress  on  Joint, 

Tension  on  gross  Hootion  of  plate pounds  per  square  inch. 

Tension  on  net  section  of  plate do... 

Compression  on  bearing  surface  of  rivets do... 

Shearing  on  rivets do... 

Sffloiency  of  Joint,  58.3  per  cent. 


34,440 
64,960 
73,290 
84,620 
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Arcat, 

Plate. nn^M soctioDftl area. sqaaroinohea..  9.728 

Plate,  net  MCiionaL  area do —  5.151 

Plate,  bearing  inrrace  of  rireta do...  4.572 

RiYOU, ahearing  area do....  9.425 


Applied  loads. 

In  ganged  length. 

• 

Itemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

9,723 

19,446 

29,109 

88,892 

48,615 

58.838 

68,061 

77,784 

87,607 

97,230 

106,958 

116^676 

126,899 

136,123 

145.845 

155,668 

165,291 

175, 014 

184,737 

194,466 

204,183 

213,906 

223,629 

233,352 

243,075 

252,708 

262,621 

272,244 

281,967 

291,690 

801,413 

811.136 

320.859 

330,582 

337,400 

Pounds. 

1,006 

2,000 

3,000 

4,000 

5,000 

6.000 

7.000 

8.000 

9.000 

10,000 

11,000 

12,^XH> 

13,000 

14,000 

15,009 

16,009 

17.000 

18,000 

19,000 

20,000 

21,000 

22.006 

23,000 

24.006 

26,000 

26,000 

27,000 

28.000 

.     29,000 

80.009 

31,000 

82,000 

•    33,000 

34,000 

31,700 

Inch, 

0. 

.0000 
.0002 
.0002 
.0003 
.0004 
.0008 
.0011 
.0021 
.0033 
.0048 
.0058 
.0066 
.0076 
.0084 
.0098 
.0109 
.0128 
.0144 
.0168 
.0202 
.0218 
.0974 
.0425 
.0590 
.0739 
.0853 
.1008 
.1209 
.15 
.17 
.21 
.26 
.34 
.44 

Inch. 
0. 

IniUalload. 

• 
Tensile  strength. 

0. 

.0030 

.0073 

.0140 

.0613 

Fractured  plate  across  four  sections. 

Sheared  two  rivets. 

Appearance,  silky,  except  where  the  plate  tore  out  to  edge  of  lap^ 
which  was  granular  near  the  edges^ 

Elongation  of  rivet-holes  (".26,  ".30;  sheared  rivets  in  these  holes), 
''.62,  ".60,  ".60,  ".55. 

Area  at  fracture  (one  section),  ".89x".46=.4094  square  inch. 

Contraction,. 53.2  per  cent. 

Maximum  strus  on  Joint. 

Tension  on  gross  section  of  plate pounds  persqnare  inch..  34,700 

Tension  on  net  seclionof  plate do 67,840 

Compression  on  bearing  surface  of  rivets do —  78,790 

Shearing  on  rivets do....  35,800 

Efficiency  of  Joint,  58.8  per  cent 
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Areas. 

Plate,  groM  sectional  area square  Inchea..  10.112 

Plate,  net  sectional  area do....    5.618 

Plate,  bearing  surface  of  rivets do....    4.494 

Bivets,  sheannsarea do 9.425 


Applied  loads. 

In  ganged  length. 

Remark  g. 

Total. 

Persqnare 
inch. 

Elongation. 

Set. 

Pounds. 

10, 112 

20,224 

30,836 

40.448 

50,560 

60,672 

70,784 

80,896 

91,008 

101. 120 

111,232 

121,344 

131,456 

141,508 

151,  680 

161, 792 

171,904 

182,016 

192, 128 

202,  240 

212, 352 

262, 404 

232,576 

242.668 

252,800 

28  >,  912 

273, 024 

283, 136 

293,248 

303, 360 

313.472 

323,684 

333,696 

343,808 

353.920 

Pounds. 

1,000 

2,000 

3.000 

4.000 

5.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12.000 

13.000 

14,000 

15,000 

16,000 

17.000 

18,060 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

26.000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

84.000 

35,000 

Inch. 
0. 

.0063 
.     .0006 
.0024 
.0938 
.0053 
.0071 
.0091 
.0108 
.0116 
.0133 
.0141 
.0150 
.0158 
.0167 
.0188 
.0205 
.0218 
.0228 
.0244 
.0802 
.0363 
.0518 
.0640 
.0783 
.0908 
.1059 
.1240 
.15 
.17 
.20 
.24 
.27 
.35 
.44 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0087 

.0104 

.0138 

.0108 

.0606 

Sheared  the  rivets. 

Elongation  of  rivetholes,  ''.28  each. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  36,000 

Ten6ion  on  net  section  of  pli^ do 68,000 

Compression  on  hearing  sur&ce  of  rivets do....  78,756 

Shearing  on  rivets do....  87,550 

Efficiency  of  Joint,  50.3  per  cent. 
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Arcai. 

PUte,  groM  sectional  area square  inches..  10.329 

Plate,  net  sectional  area .• do 6.745 

Plate,  bearing  surface  of  rivets do....    4.584 

Bivets,  shearing  area do....    9.426 

[Steel  rivets.] 


Applied  loads. 

In  gauged  length. 

TotaL 

Per  square 
Incn. 

Elongation. 

Bet. 

Pwmdt. 
379,900 

Poundi. 
30,780 

Inch, 
.37 

Inch. 

Tensile  strength. 

Fractured  plate  aloDg  line  of  rivetiDg. 

Appearance,  silky. 

Area  at  fractare  (one  section),  r^Ol  x  ".47 =.4747  square  inch.   . 

Contraction,  50.3  per  cent. 

Elongation  of  rivet-holes,  ''.46,  ".48,  ".53,  "My  ".56,  ".45. 

Maximum  8tre9$  an  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  80.780 

Tensicn  on  net  section  of  plate do 00^180 

Compreasion  on  bearing  surface  of  rivets *. do 82.070 

Shearing  on  rivets  ..: do....  40,810 

Sfllcienoy  of  Joint,  02.3  per  cent. 
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re 

inches.. 

10.62i 

•  • 

...do.... 

6.164 

•  • 

>..do.... 

4.470 

•  m 

...do.... 

9.425 

0. 
inch. 


\  v./ 


reiDoh.. 
...do.... 

.  • .  uo .  • « • 

...do.*.. 


38,130 
65.810 
90,600 
42,970 
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Areas. 

PUte,  gross  lectional  ftreft square  inches. 

Plate,  net  seotional  area do... 

Plate,  besrinff  sorfibce  of  rirets do... 

Bivets, shearing  area do... 

[SteelriYeiB.1 


.  10.624 
.  6.164 
.  4.470 
.  9.426 


Applied  loads. 

In  gauged  length. 

• 

Kemarks. 

Total. 

Persqnare 
incn. 

Elongation. 

Set 

Poundi. 

10,624 

21,248 

31,872 

42,496 

63,120 

63,744 

74^868 

84,902 

96,616 

106,240 

116,864 

127,488 

188.112 

148, 736 

150,360 

160,984 

180,608 

191,232 

201,856 

212,480 

223,104 

233,728 

244,852 

254,976 

265,600 

276,224 

286,848 

207,472 

308,006 

818,720 

829,844 

839,968 

350.502 

361.216 

871,840 

882,464 

393,068 

403, 712 

405,000 

P9undt. 

1,000 

2,000 

8,000 

4,000 

6.000 

6,000 

7,000 

8.000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15^000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

31,000 

82,000 

38,000 

84,000 

85^000 

36,000 

87,000 

38,000 

88,120 

IndL 

0. 

.0000 
.0006 

.0008 

.0006 

.0011 

.0021 

.0056 

.0066 

.0078 

.0081 

.0088 

.0098 

.0104 

.0111 

.0126 

.0139 

.0140 

.0161 

.0172 

.0188 

.0206 

.0221 

.0246 

.0316 

.0406 

.0481 

.0671 

.0661 

.0781 

.0060 

.11 

.13 

.15 

.17 

.20 

.26 

.85 

Inch. 
0. 

• 

Initial  load. 
Tensile  strength. 

.0006 

.0063 

.0087 

.0126 

.0246 

.0681 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  'M5  and  ^'.20. 

Area  at  fracture  (one  section),  rM4x'^49==.5586  square  inch. 

Contraction,  45.4  per  cent. 

Elongation  of  rivet-holes,  ''M^  ''.66,  ".58,  ".62,  ".68,  ".76. 

Maximum  stress  onjgint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. 

Tension  on  net  section  of  plate do... 

Gompression  on  bearing  sorfkce  of  riTets do... 

Shearing  on  rivets .*. do.. 

Bificiency  of  joint,  64.6  per  cent. 


88,120 
65.810 
90,600 
42,970 
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TESTS   OF  IBON,    STEEL,    AND  OTHER  M1TEEUL8.       1455 
Area*. 

PlkU^KiDMieodoiulank aqiuire  inebca. .  laiSI 

PlaM,  net  HctloniJ  uw do «.0T8 

Plate,  beu-lnK  HirbH  of  rlTsU -^ ■ do 4.410 

Klv«U,ahMi&iKU«a do....    9.416 


Sheared  the  riveta. 

Elongation  of  rivet-holes,  ".14  each. 

iiwdwrm  «lr»M  ra  joint. 

TnuioD  on  pma  lectloii  of  pUte .....poandiptaMOU*  inch..  M,OM 

Tflulon  on  net  HctloD  of  plate 4o  ...  W,V» 

CampreBum  on  bearing  anrfaoe  of  rlreta do W,MO 

Shearing  on  rivoM '. do tT.BM 

£fflcleno7  of  Joint,  GT.  S  p«r  oeat 
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Areas, 

m 

Plate,  groM  seotiooal  area squAre  inches. 

Plate,  net  secttonal  area do... 

Plate,  bearing BorfiMe of  riveta do... 

JEUvete,  shearing  area do... 


0.238 

4.353 

4.880 

11.928 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  aoaare 
inch. 

Elongation. 

Set. 

Pomnds. 

9,233 

18.466 

27.699 

36,932 

46,165 

55,398 

64,631 

r3,864 

83.097 

92,830 

101,563 

110,796 

120,029 

^29, 262 

138, 495 

147, 728 

156,961 

166,194 

175.427 

184,660 

103,893 

203, 126 

212,359 

221.592 

230.825 

.  240,  058 

249.  291 

258,524 

267,767 

276,990 

286,223 

286,700 

Pounds 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14.M0 

isfwo 

16,000 
17,000 
18,000 
19,009 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
31,050 

Inch. 

0. 

.0001 
.0003 
.0006 
.0018 
.0024 
.0030 
.0041 
.0052 
,0061 
.0074 
.0084 
.0097 
.0111 
.0134 
.0154 
.0187 
.0211 
.0255 
.0298 
.0344 
.0403 
.0494 
.0590 
.0720 
.0860 
.1051 
.12 
.16 
.19 
.29 
.34 

Inch, 
0. 

1 

Initial  load. 
Tensile  strength. 

.0014 

..«■••  •«•••• 

.1)055 

.0104 

.0246 

.0641 

Fractured  plate  along  line  of  rivetiug. 

Appearance,  silky,  very  lamellar.    Open  at  edges  ''.15  and  ".10. 
Elongation  of  rivet-boles,  ".40,  ".48,  ".48,  ".50,  ".53,  ".48. 
Area  at  fracture  (one  section),  ".81  x  ".48=.3888  square  inch. 
Contraction,  46.2  per  cent. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate*. pounds  per  square  inch. 

Tension  on  net  section  ef  plate ._. do... 

Compression  on  bearing  surface  of  rivets rf.*^ do... 

Shearing  on  rivets do... 

Efllciency  of  joint,  52.6  pex  cent. 

H.  Ex.  30 92 


31,050 
65,  MM) 
58,750 
24,030 
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PLite,  j^ross  sectional  area square  inohea . .    0. 596 

Plate,  not  Hootioual  area do 4.520 

Plato,  beariojo;  surface  of  rivets do 5.076 

Kivets,  shearing  area do 11.028 


Applied  loads. 

Tn  ganged  length. 

Remarks. 

Total. 

Pound*. 

9,506 

19, 192 

38,788 

38,384 

47,980 

57,  576 

67,  172 

76.  7C8 

86,361 

95,960 

105,556 

115,152 

124,748 

134,  344 

143,  940 

153,536 

163, 132 

172, 708 

182,324 

191,  920 

201,  516 

211,112 

Per  ennare 
incn. 

Poundt. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10.000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

Elongation. 

Inch, 

0. 

.0005 
.0005 
.0007 
.0010 
.0013 
.0018 
.0027 
.0058 
.0067 
.0075 
.0080 
.0090 
.0102 
.0115 
.0134 
.0149 
.0175 
.0197 
.0226 
.0276 
.0321 
.0376 
.0468 
.0559 
.0600 
.0843 
.1080 
.14 
.17 
.21 
.29 

Set. 

Inch. 
0. 

Initial  load. 

• 
• 

Tensile  strength. 

.0004 

.0051 

.0087 

.0183 

220, 708            2:i,  000 
230,  304            24. 000 
239, 900            25, 000 
249,496            26,000 
250,096    '        27.000 
268,688    1        28,000 
278,  284            20. 000 
287, 8M            30.  000 

.0475 

297, 476 
307, 072 

31.000 
32,000 

Fractured  plate  aloug  line  of  riveting:. 
Appearance,  silky.    Open  at  edges  ".15  and  ".05. 
Elongation  of  rivet-holes,  ".50,  ".50,  ".48,  ".48,  ".45,  ".41. 
Area  at  fracture  (one  section),  ".84x".51=.4282  square  inch. 
Contraction,  43.0  per  cent. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqaare  inch . .  32,000 

Tension  on  net  section  of  plate do 67,940 

Compression  on  bearing  surface  of  rivets do 65.340 

Shrariiig  on  rivets do 25,740 

Etficieucy  of  Joint,  54.2  per  cent. 
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■ 

Aretu. 

Fl«t«,  gross  sectional  area square  inches..    9.951 

Plate,  net  sectional  area do —    4  083 

Plate,  bearins;  surface  of  rivets do 4. 968 

Alvets,  sheanngarea do —  1L928 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inon. 

Elongation. 

Set 

Poundt. 

9.931 

19,903 

29.853 

39.804 

49,755 

59.706 

60,657 

79,608 

89,559 

99,510 

109.461 

119. 412 

129,363 

139.314 

149, 2C5 

159, 216 

169, 167 

179, 118 

189,060 

199,029 

208, 971 

218.922 

228,873 

238,824 

248,775 

258,726 

268,677 

278,628 

288.579 

298,530 

308,481 

318,432 

328,383 

338,334 

341,000 

Poundt. 

1,000 

2,000 

3.00O 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,009 

22,000 

23,000 

24,009 

25,000 

26.000 

27.000 

28,000 

29.000 

30,000 

31,000 

32.000 

33,000 

34.000 

34,270 

Inch. 

0. 

.0000 
.0001 
.0002 
.0006 
.0015 
.0021 
.0027 
.0035 
.0047 
.0058 
.0067 
.0076 
.0085 
.0097 
.0113 
.0123 
.0132 
.0147 
.0176 
.0220 
.0243 
.0292 
.0361 
.0510 
.0640 
.0790 
.0971 
.1149 
.14 
.16 
.19 
.25 
.30 
.37 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0066 

.0038 

.0078 

.0134 
...... .p.... 

.0430 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar,  seam  across  one  section.    Open  at  edges 
".05  and  0". 
Area  at  fracture  (one  section),  '^93x".48=.4464  square  inch. 
Contraction,  46.0  per  cent. 
Elongation  of  rivet-holes,  ".49,  ''.49,  ''.49,  ".48,  ".50,  ".50. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate .pounds  per  square  inch..  34,270 

Tension  on  not  section  of  plate do 68,430 

Compression  on  bearing  surface  of  rivets do....  68,640 

^**^*^?«®'*'\^®^ do....  28,590 

Efficiency  of  joint,  58.0  per  cent. 


ro 


\6d^^  # ' 


// 


QDOO 


V 


// 


o 


~7<s:z^  X  .7^^ 


% 


^s 


<b 


TESTS    OF   lEON,    STEEL,    AND    OTHER   MATERIALS.         1463 


Area8, 

Plate,  groBS  sectional  area Bqaareinohes. 

Plate,  net  Mctional  area do... 

Plate, bearing aiirface of  liveta do... 

BKets, nhoarmg  area '. do... 


10.170 
6.069 
5.000 

11.928 


Applied  loada. 

In  ganged  length. 

• 

Bemarks. 

Total. 

PerMuare 
inon. 

Elongation. 

Set. 

Poundt. 

10,170 

20,358 

30,537 

40,716 

60,895 

61, 074 

71,253 

81, 432 

91,611 

101. 700 

111,  969 

122,148 

132,  327 

142,506 

152,685 

162,864 

Poundt, 

1,000 

2.000 

3.000 

4.000 

5,000 

6.006 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,006 

14,000 

16,000 

16.  006 

Ifieh. 

0. 
.0001 
.0008 
.0006 
.0006 
.0012 
.0016 
.6027 
.0049 
.0064 
.0083 
.0092 
.0106 
.0114 
.0120 
.0188 
.OIKS 

Inch. 
0. 

Initial  load. 
Teneile  strength. 

-.0001 

.0048 

.oiw"* 

173, 043    i        17, 000 

183,222     !         18.000    -          .0188 

'  193,401 

'  203,580 

218,758 

223,938 

19,000 
20,000 
21,000 
22,000 

24,  OOO 
25.000 
26,000 
27,000 
28.000 
29.000 
30,000 
31,000 
32,000 
33.000 
33, 770 

.0188 

.0218 

.0254 

.0318 

.0379 

.0445 

.0537 

.0663 

.0790 

.0900 

.1140 

.14 

.16 

•10 

.25 

.33 

.0156 

1  234.117 

244,296 

254,475 
264.654 
274,833 
285, 012 
295,191 
305, 370 
315,  549 
325,  728 
1  335,907 

.0445 

343, 700 

1 

Fractured  plate  along  liue  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  ".15. 
Elongation  of  rivet-holes,  '^52,  ".48,  ".47,  ".47,  ".49,  ".53. 
Area  at  fracture  (one  section),  ".95x".5'i=.4940  square  incb. 
Contraction,  41.7  i)er  cent.  • 

Maximum  aireaa  on  Jatnt. 

Tension  on  groBS  section  of  plate poonda  per  sguare  inch . 

Tension  on  net  section  of  plate 2****' 

Compression  on  bearing  snr&ce  of  rivets do... 

Shearing  on  rivets do  .. 

Bfflolenoy  of  joint,  57.2  per  cent^ 


33, 770 
67,540 
67,520 

28,  810 
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Areas. 

Piftte,  groea  sectional  area square  inches..  10.845 

Plate,  net  sectional  area do 5.715 

Plate,  bearinje  surface  of  rivets do 5. 130 

RiTcts,  shearing  area do —  11.028 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sonare 
incn. 

Elongation. 

Set 

PoundM. 

10,845 

21,690 

32,535 

43,380 

54,225 

65,070 

75,915 

86.760 

97,605 

108,450 

119,205 

130.140 

140, 085 

151,830 

162,675 

173,520 

184,865 

105,210 

206,055 

216,000 

227,745 

238.590 

249,436 

260,280 

271, 125 

281, 970 

292,815 

303,660 

314, 505 

325, 350 

336.195 

347,040 

357, 885 

.368,730 

378,500 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15.000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

29.000 

30,000 

31.000 

32,000 

33,000 

34,000 

34,000 

Inch. 
0. 

.0000 
.0002 
.0005 
.0010 
.0014 
.0029 
.0047 
.0068 
.0084 
.0100 
.0110 
.0120 
.0132 
.0149 
.0165 
.0185 
.0202 
.0231 
.0267 
.0330 
.0414 
.0492 
.0602 
.0717 
.0888 
.1038 
.1200 
.15 
.18 
.21 
.25 
.29 
.36 
.47 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

.0065*' 

.0065 

.0110 

.0197 

.0617 

Fractared  plate  along  line  of  riveting. 
Appearance,  silky.    Open  at  edges  ".15  and  ".20. 
Elongation  of  rivet- holes,  ".58,  ".56,  ''M,  ".56,  ".69,  ".64. 
Area  at  fracture  (one  section),  l".04x".50=.52  square  inch. 
Contraction,  45.2  per  cent. 


Maadmum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  34,900 

Tension  on  net  section  of  plate do 66,230 

Compression  on  bearing  snrfaoe  of  rivets do 73,780 

Shearing  on  rivets do 31,730 

Efficiency  of  joint*  59.1  per  cent. 
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Areas, 

Plato,  groM  sectional  area tqnareinohea..  10.838 

Plate,  net  MCtional  area do....  6.708 

Plate,  bearing  sarfaoeof  riveta • do....  5.180 

Klvets,  shearing  area ; do 11.928 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inoh. 

Elongation. 

Set. 

Poundt. 
10,838 
21,676 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

20,000 

30.000 

31.000 

32,000 

83.000 

34,000 

35.000 

35.  810 

Inch. 

0. 
.0005 
.0005 
.0010 
.0025 
.0041 
.0056 
.0075 
.0094 
.0104 
.0112 
.0125 
.0140 
.0150 
.0164 
.0185 
.0194 
.0205 
.0220 
.0233 
.0209 
.0310 
.0440 
.0565 
.0735 
.0875 
.1033 
.12 
.15 
,17 
.20 
.24 
.28 
.35 
.41 
.54 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

■ 

32,514 

43,352 
54,190 
65,028 
75,866 
86,704 
07,542 

.0021 

108,380 
119, 218 

.0090 

130, 056 
140,894 

151,732 

162,  570 
173,408 
184, 246 

.0136 

195, 084 

205,922 

216, 760 
227,598 
238, 436 

.0176 

249, 274 

260,112 
270,950 
281,  788 
292,626 
303.464 

.0686 

314, 302 

325, 140 
335. 978 
346.816 

357, 654 

368,492 

379,  330 

388,100 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slight  lamination.    Open  at  one  edge  'MO. 

Elongation  of  rivet-boles,  ''.50  each. 

Area  at  fracture  (ono  section),  l".02x".47=.4704  square  inch. 

Contraction,  40.5  per  cent. 

Max  mum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. 

Tension  on  net  section  of  plate do... 

Compreseion  on  bearing  surface  of  rivets do... 

Shearing  on  rivets do... 

Efficiency  of  Joint,  60.6  per  cent. 


35,810 
67.990 
75.650 
32,540 
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Areas. 

Plate.  groM)  Hectiooal  area square  inchea. 

Plate,  Bet  aeetioDal  area <lo... 

Plate, beariDK aarface  of  rivets do... 

RivetB,  abearing  area : do... 


11.175 
6.146 
6.029 

11. 028 


Applied  loads. 


Total. 


Powidg 

11, 175 

22,350 

33. 525 

44,700 

65,875 

67.  050 

78.  225 

80,400 

100,  .'>75 

111.750 

122, 025 

134,100 

145, 275 

150,450 

167. 625 

178,800 

189,975 

201,  lau 

212.325 
223,500 
234. 675 
245,750 
256, 025 
268,100 
270.  375 
290,550 
301,725 
312,  000 
324, 075 
335, 250 
346, 425 
357.600 
3fk*,  775 
379,  050 
391, 125 
402.  300 
413,  475 
424,  050 
429,000 


Per  sqnaro 
inch. 


Pounds. 

1,000 

2,000 

3.000 

4,000 

.S.OOO 

6.000 

7.000 

8,000 

9,000 

10,000 

^1.000 

12,000 

13,000 

14,000 

15,000 

16,  (H)0 

17.000 

18,000 

19,009 

20,000 

21,  000 

22, 000 

il,  000 

24.000 

25,000 

26,  OOO 

27,000 

28,000 

29,  000 

30,000 

31,000 

32,  000 

33.000 

34,000 

.15,  000 

36, 000 

37.  000 
:{8.  000 

38,  470 


In  gaaged  length. 

Elongation. 

Set. 

Inch. 
0. 

.OOOJ" 

Inch. 

0. 

.0001 
.0002 
.0003 
.0008 
.0010 

Initial  load. 

.0022 
.  00.36 

-•••••           >««■ 

.0051 
.0065 
.0074 

'"".0654" 

.(K)78 

.0000 

.0106 

.0121 
.01:8 

.0009 

.0152 

.0164 

.0170 

.0102 
.  0210 

.0156 

.  0245 

.  0299 

.0t33 

.0570 
.0668 

.0480 

.0785 

.09'»2 

.  1065 

.  14 

.16 

t 

.18 

•»*> 

1 

.26 

.28 



.  <>o 

.47 

.51 

Tenailo  nirength.                                                      j 

Fracturt'd  plate  alon;^  lino  of  riveting. 

Appearance,  silky,  slightly  lamellar;  10  iMsr  cent,  of  one  fractured 
section  graiiuLir,  and  traces  of  granular  metal  in  one. other  section. 
Open  at  edges  ".25  and  'M5. 

Elongation  of  rivetholes, ".«(>, ".Gl,  ".57,  ".57, ".GO,  ".GG. 

Area  at  fracture  (one  section),  l".22x".51=.G223  square  inch. 

Contraction,  39.2  per  cent. 

Maximum  stress  on  J9int. 

Tension  on  gross  section  of  plate pounds  per  sqnaru  inch..  .'{8,470 

Tension  on  net  section  of  plate do —  60,940 

Compression  on  bearing  surface  of  rivets do  ...  85,480 

Shearing  on  rivets do  ...  30,040 

ZfBciency  of  Joint,  63.6  per  cent 
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Arca€. 

Plate,  gruBH  Si  oUuntU  aiva square  inchea. .  10. 880 

Plato, not  HPCtioual  area  do  ...  6.996 

Plale,  Iwariiijc  surfttfo  of  rivots ilo 4.891 

Riveu, aheaiTng  area    do 11.928 


Applied  loads. 


Poundt. 
10.890 
21,780 
32,670 
43,560 
54,450 
65,340 

76,  sno 

K7. 120 
08.010 
108,  OOU 
119.790 
1S0,C8f) 
Ul.570 
152, 4C0 
16:i.  350 
174, 240 
185. 1H«> 
196,0:0 
206,  91U 
217.800 
22B.  6MI 
-':iO.  580 
250, 470 
201,300 
2?A  '^50 
283. 140 
294.  0  0 

:)0i.  trjo 

315.  810 
X>6  '00 
3.17.  51W 
348,  4K0 

350.  :r,o 

370,  2G0 
38l.]r>0 
302, 010 
402.  930 
411.000 


Per  square 
inco. 


In  gauged  length. 


Pounds. 

1,000 

2,000 

3.000 

4,000 

5. 000 

6.000 

7,000 

8.000 

9.000 

10.000 

11,000 

12,000 

13,000 

14.  000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

2:i,000 

24.000 

25.000 

I'G.  UOU 

27.  OWl 

18, 000 

29. 0«I0 

:  0.  (00 

31,000 

32,000 

33.000 

31,000 

:'5,  OUO 

36.000 

37,000 

37,  740 


EloDgation. 

Set. 

Inch. 
0. 
.0003 

Inch, 
0. 

.0005 
.0007 

.0010 
.0018 

.0007 

.0037 

.0048 

.0065 
.0075 
.0089 

.66«2" 

.0100 
.0118 

.0126 

.0136 
.0153 

.0114 

.0167 

.0180 

.0190 

.0209 
.0236 
.0263 

.0160 

.0317 

.0425 

.o,>r>5 

.0681 
.0780 
.  09:0 

.0475 

.  10(13 

.  IJOO 

.'•5 
.18 

.20 

.  24 

.2rf 

.33 
.38 

Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  i)late  uloii^  line  of  riveting. 

Appearance,  silky.  One  end  nectioD  granular,  radiating  from  a  spot 
of  silky  metal  next  rivet-hole.  This  section  fractured  first  with  a  sharp 
report.    Open  at  edges  ".30  <'ach. 

Area  at  fracture  (one  section),  l'M8x".50=.50  square  inch. 

Contraction,  40.8  per  cent. 

Elongation  of  rivet-holes,  ".69,  ".04,  ".58,  ".55,  "57,  ".03. 

Mfucimum  stress  on  joint 

Tension  on  gross  section  of  plato ponnds  per  square  inch. .  37, 740 

Tension  on  net  section  of  plato do —  68,650 

Compression  on  bearing  snrtJMie  of  riv^ets ilo....  83,980 

Shearing  on  rivets ^ b do —  d4,i09 

Efficiency  of  Joints  62.4  i>er  cent. 
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Areas, 

Plato.  Ki'o-w  aootioiial  area sqaare  inches. .  0. 624 

Plato,  not  sect ioDAl  ai-ea do 5.501 

Plate,  bt^aring  surface  of  rivets do...    4. 123 

Rivets,  shoaiTug  area do 0.940 


Appll 

id  loads. 

In  ganged  length. 

• 

Remarks. 

Total. 

Persqnare 
inch. 

Elongation. 

Set. 

Pounds. 

9,624 

19,248 

2«,872 

38,406 

48,120 

•  57, 744 

67.368 

76,992 

86,616 

96,240 

105,864 

115,488 

125, 113 

134,736 

144,  360 

153,984 

163,608 

173,  232 

162,856 

192,480 

202.104 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7.000 

8.000 

9.O0O 

10,000* 

11,000 

12,000 

IRooo 

14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,060 
•Jl   000 

Inch. 

0. 

.0004 
.0009 
.0028 
.0045 
.0061 
.0087 
.0108 
.0122 
.0110 
.0154 
.01(1^ 
.0178 
.0189 
.0207 
.0240 
.0280 
.0309 
.0323 
.0349 
.0391 
.0444 
.0514 
.0632 
.0773 
.0900 
.1060 
.12 
.15 
.17 
.20 
.2i 
.27 
.31 
.37 

iMh, 

0. 

Initial  load. 

• 

Tensile  strength. 

^ 

.0038 

.0113 

.0149 

.6269 

211,728    '        22,060 
221. 35S            23,  000 
290  976            *^  000 

240.600 
2M),224 
259.  848 
260,472 
270,096 
288,720 
298,344 
307,968 
»17,592 
327,216 
336^840 

25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,00^ 
32,000 
33,000 
;{4,000 
35,000 

.0661 

Sheared  four  rivets  aud  frac tared  plate  at  one  end  sectioD. 

Appearance  of  fracture,  silky. 

Elongation  of  rivet-holes,  ".20,  ".26,  ".31,  ".40. 

Maximum  Bire»9  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. 

Tension  on  net  section  of  plate do... 

Compression  on  bearing  surface  of  rivets do... 

Shearing  on  rivets do... 

Bffloiency  of  Joint,  57.0  per  cent. 

H.  Ex.  31 ^93 


35,000 
ftl,230 
81,700 
33,890 
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TESTS    OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1475 


Areas. 

Plate,  irroM  seotional  area eqnaro  inches. 

Plate, net eectiooal  area ..do... 

Plate,  bearing  Aurfttco of  rivets do... 

KiTCte,  sbearini^  area .- do... 


9.776 

5.572 

•  4.204 

10,030 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  eqaare 
inoo. 

Elongation. 

Set. 

Pounds. 

9,776 

19,552 

29,328 

89,104 

48,880 

68,656 

68,432 

78,208 

87,984 

97,760 

107, 536 

117, 312 

127,088 

136.864 

146. 640 

156,416 

166,192 

175,968 

185,744 

195,  520 

205,296 

215, 072 

224,848 

234,624 

244,400 

254,176 

26.'),  052 

273, 728 

283,504 

293,280 

303,  056 

312. 832 

322,608 

333,384 

342, 160 

351. 936 

356,550 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8.000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

23,000 

23,000 

24,000 

25.000 

2<{,00O 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34.000 

86,000 

36.000 

36,470 

Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0010 
.0021 
.0031 
.0036 
.0052 
.0062 
.0079 
.0090 
.0108 
.0113 
.0121 
.0128 
.0138 
.0177 
.0194 
.0263 
.0327 
.0466 
.0588 
.0728 
.0917 
.1021 
.13 
.15 
.18 
.21 
.24 
.30 
.35 
.40 
51 
.61 

Inch. 

0. 

Initial  load. 

• 

Tensile  strength. 

.0003 

.0043 

.0104 

.0176 

Fractured  i)late  aloD^  line  of  riveting. 

Appearance,  silky.    Open  at  edges  'M5  uid  ".10. 

Elongation  of  rivet-holes,  ".70,  ".70,  ".70,  ".70,  ".72. 

Area  at  fracture  (one  seotiou),  l".24x".46==.5704  square  inch. 

Contraction,  48.8  per  cent. 


MaxiinuiH  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  36,470 

Tension  on  net  section  of  {date do —  63,990 

Compression  on  bearing  surface  of  rivets do —  84,810 

Shearing  on  riyets do —  36.550 

JSffloiency  of  Joint,  01.7  per  cent. 
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TESTS    OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1475 


Areas. 

Plate.  (croM  sectional  area sqnaro  inrhos. .    9. 776 

Plate,  net  aectioDal  area tlo 5.572 

Plate,  bearing  aarfuco  of  rivets do •  4.204 

lUvcta,  shearing  area : do 10, 030 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
inob. 

Elongation. 

Set 

Inch. 
0. 

Pounds. 

9.776 

19, 552 

29.328 

39,104 

48,880 

68.656 

68,432 

78,208 

87,984 

97,760 

107,536 

117, 312 

127,088 

136.864 

146,640 

l.M$,416 

166,192 

175,968 

185,744 

195,  520 

295.296 

215, 072 

224,848 

234,624 

244,400 

254,176 

26:{,  0a2 

273, 728 

283,504 

293,280 

303,  056 

312, 832 

322,608 

332,384 

342,160 

351, 936 

356,550 

Pounds, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19, 009 

20,000 

21,000 

22,000 

23, 000 

24,000 

25.000 

26,000 

27.000 

28,000 

29,000 

30,000 

31.000 

32,000 

33,000 

34.000 

35,000 

.36.000 

36,470 

Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0010 
.0021 
.0031 
.0036 
.0052 
.0062 
.0079 
.0090 
.0108 
.0113 
.0121 
.0128 
.0138 
.0177 
.0194 
.0263 
.0327 
.0465 
.0588 
.0728 
.0917 
.1021 
.13 
.15 
.18 
.21 
.24 
.30 
.35 
.40 
51 
.61 

IniUal  load. 

* 

• 

■ 

• 

Tensile  strength. 

.0003 

.0043 

'■*■  .oioi 

.0176 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky.    Open  at  edges  ".15  and  ".10. 

Elongation  of  rivet-holes,  ".70,  ".70,  ".70,  ".70,  ".72. 

Area  at  fracture  (one  seotiou),  l".24x".46=.5704  square  inch. 

Contraction,  48.8  per  cent. 

Maxirnum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. 

Tension  on  net  sootion  of  plate do... 

Compression  on  bearing  surface  of  rivets do... 

Shearing  on  rivets * do... 

JBlfioienoy  of  Joint,  61.7  per  oent. 


36, 470 
03,990 
84,810 
36.550 
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TESTS   OP   IRON,    STEEL,    AND    OTHEK    MATERIALS.         1477 

Areas. 

Plate,  (nrcMs  sectional  area sqnare  inches..  10.478 

Plate,  net seotiODal area .do....    6.192 

Plate,  bearing  surface  of  rivets do —    4.286 

KivetA,  shearing  area do 9.940 

(Steel  rivets.] 


Applied  loads. 


Totol. 


Pounda. 

10, 478 

20, 956 

31,434 

41,912 

52,390 

62,868 

73.346 

83,824 

9t.  302 

IW,  780 

115,258 

IJ."*,  736 

136,214 

14«,n92 

157,  170 

167,648 

178.  126 

18H,C04 

199. 082 

109,  560 

'J2<>,  018 

230,  510 

210,904 

251, 472 

261,  950 

272, 428 

282, 906 

293,  38  ( 

30.1,  862 

314,340 

3-J4,8l8 

335,  296 

31.'»,774 

3.%.  2.'i2 

3G6. 730 

377. 208 

387, 0M6 

398.  1G4 

406, 100 


In  ganged  length. 


inch. 

Elongation. 

Pounds. 

Inch. 

1,000 

0. 

2,000 

.0002 

3.000 

.0004 

4.000 

.0010 

5,000 

.0026 

6.000 

.0053 

7,000 

.0076 

8.000 

.0092 

9,000 

.0106 

10,000 

.0115 

11,000 

.0127 

12,000 

.0140 

13,000 

.0162 

14,000 

.0164 

15.000 

.0187 

16,000 

.0202 

17,000 

.0223 

18,000 

.0238 

19,000 

.0256 

20,000 

.0287 

21,000 

.0318 

22,000 

.0368 

23,000 

.0416 

24.000 

.0508 

25,000 

.0593 

26,000 

.0692 

27,000 

.0778 

28.000 

.0872 

29,(f00 

.0975 

30.000 

.1140 

31,000 

.13 

32,000 

.16 

A3, 000 

.17 

34,000 

.19 

35,000 

.21 

36,000 

.25 

37.000 

.29 

38, 000 

.37 

::8, 760 

.54 

Set. 


Inch. 
0. 


0021 


0100 


0168 


0269 


Bemarks. 


Initial  load. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar. 

Elongation  of  rivet-holes,  '^G5,  ''.67,  ".06,  ".63,  ".69. 

Area  at  fracture  (one  section),  l".42x".50=.710  sqnare  inch. 

Contraction,  42.6  per  cent. 


Maximum  stress  on  joinL 

Teniionon  utom  section  of  plate pounds  per  sqnare  inch..  88,760 

Tension  on  net  Rection  of  plate do 66,590 

CoinpresHion  on  bearing  surface  of  rivota do —  94,760 

ShoMrinzon  rivets ' do 40,850 

EificioDcy  of  .ioint,  65.7  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.  1479 

Areas, 

Plate,  gross  soctioxial  area squaro  inches..  10.004 

Plate,  net  sectioBal  area do 5.915 

Plate,  bearing  anrCnce  of  rivets ....do 4.089 

Rivets,  shearing  area * '....do 0.940 


Applied  loads. 


Total. 

Per  square 
iocii. 

Pounds. 

Poundg. 

10,004 

1,000 

20,0U8 

2,000 

30,012 

3,000 

40, 016 

4,000 

60,020 

5.000 

60,024 

6,000 

70, 028 

7,000 

80,032 

8,000 

90,036 

9,000 

100.040 

10,900 

110, 044 

11,000 

120,048 

12,000 

130,  052 

13,000 

140,056 

14,000 

150.060 

15,000 

160,064 

16.000 

170,068 

17,000 

180,  on 

18,000 

190, 076 

19,000 

200,080 

20,000 

210,084 

21,000 

220,088 

22,000 

2:i0,092 

23,000 

240,006 

24,000 

250,100 

25,000 

260,104 

26,000 

270.108 

27,000 

280, 112 

28,000 

290.110 

29,000 

300. 120 

30,000 

310, 124 

31,000 

320, 128 

32,000 

330, 132 

33,000 

340, 136 

34,000 

330,140 

35.000 

300, 144 

36,000 

367,  500 

36,740 

In  ^uged  length. 


Elongation. 


Ineh. 

0. 
.0000 
.0001 

-.0001 
.0002 
.0008 
.0064 
.0080 
.0002 
.0101 
.0109 
.0121 
.0136 
.0154 
.0164 
.0171 
.0189 
.0211 
.  0242 
.0286 
.0451 
.0550 
.0689 
.0800 
.0975 
.1145 
.13 
.15 
.17 
.22 
.36 
.29 
.34 
.41 
.48 
.58 
.73 


Set 


Ineh, 
0. 


-.0001 


.0081 


.0128 
.0128 


Remarks. 


Initial  load. 


.0231 


.0890 


Restetl  nnder  load  10  minutes. 


Tensile  strength. 


Sheared  three  rivets  and  fractured  plate  at  end  sections. 
A  ppearance  of  fractures,  silky. 

Elongation  of  rivet-holes  (".58,  ''.52,  ".50  j  sheared  rivets  in  these 
holes),  ''.76. 


Muximum  stress  on  Joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .  36,740 

Tension  on  net  section  of  plate do....  62,1^ 

Compression  on  bearing  surface  of  rivets do 89,880 

Shearing  on  li vets do 36,970 

Etticloiipy  of  joint,  62.2  per  cent. 
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TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS..       1481 


Areas. 

Plato,  grow  ■octionftl  area sqaare  inchee . 

Plate,  net  Mctional  area 3«" 

Plate,  bearing  Hnrface  of  rivetii J"-- 

KiveUt  shearing  area "*'  • 

(Steel  rivete.] 


10.890 
e.329 
4.061 
9.940 


Applied  loads. 


Total. 


Poundt. 
10,300 
!!0.7eo 

31,  no 

41,500 
51,9S0 
62,340 
T2, 730 
83,120 
03,610 
103,900 
114,200 
124,060 
135,070 
145.400 
155,850 
106,240 
176.630 
187,030 
107.410 
207,800 
318,190 
228,580 
238.970 
249,360 
250,750 
270, 140 
280,530 
290,920 
301, 310 
311, 700 
322,090 
332.480 
.142,870 
353,260 
36:1,650 
374, 040 
384,430 
3M.100 


Per  Muare 
inon. 


PoundM. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

18,000 

1A,000 

15,000 

16,000 

17,000 

18.000 

10,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29.000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

87,000 

87,930 


In  ganged  length. 


Elongation. 


Jneh, 

0. 

.0007 
.0013 
.0015 
.0032 
.0060 
.0079 
.0090 
.0102 
.0117 
.0137 
.0151 
.0162 
.0178 
.0200 
.0217 
.0226 
.0234 
.0250 
.0284 
.0347 
.Oil7 
.0504 
.0607 
.0701 
.0843 
.0957 
.1180 
.1280 
.14 
.18 
.20 
.22 
.25 
.20 
.36 
.46 


Set 


Jneh, 
0. 


.0030 


.0097 


.0154 


0223 


0610 


Bemarks. 


Initial  load. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.  « 

Area  at  fracture  (one  section),  r'.60x".43=.C45  square  incb. 

Contraction,  48.1  -per  cent 

Elongation  of  rivet-holes,  '^85,  ^'.74,  ''.73,  ".74,  ".68. 

Maximum  stress  an  Joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. 

Tension  on  net  seotiou  of  plate j  ""' 

Compression  on  bearing  surfiice  of  rivets a'" 

Shearing  on  rivets do... 

Efficiency  of  Joint,  64:3  per  cent 


37,930 
62.270 
97. 050 
39,6J0 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1483 

Areas. 

PlaU,  growi  Motional  area aquikie  Inchea..  10.063 

Plate«  net  aectional  area do 6.49ft 

Plate,  bearinfc  aarface  of  riveta do 4.168 

Bivetfl,  shearing  area r do 9.  MO 

[Steel  riyeta.] 


Applied  loada. 


Total. 


Pound*. 

10,663 

21,326 

31,089 

42,652 

63.315 

63,978 

74,641 

85,304 

95,967 

106,630 

117, 293 

127,956 

138, 619 

149, 282 

159, 945 

170, 608 

181,271 

191, 934 

202,907 

213,260 

223.923 

234. 586 

245,249 

255, 912 

266,575 

277,238 

287,  901 

298,564 

309,227 

310,  890 

330, 5X1 

341,  216 

351. 87U 

362. 542 

373. 205 

38.'i,  KQ8 

394.  5:11 

405.194 

415, 8J7 

426,  .'>20 

433.200 


Per  sqnare 
inch. 


Pounds. 

1,000 

2.000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16.000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27.000 

28,000 

29,000 

30,000 

31,000 

32,000 

83.000 

34,000 

35,000 

36.000 

37,000 

38.000 

39,000 

40.000 

40,630 


In  gauged  length. 


Elongation. 


Inch. 

0. 

.0003 
.0008 
.0015 
.0035 
.0067 
.0075 
.0087 
.0090 
.0115 
.0131 
.0150 
.0162 
.  0175 
.0190 
.0202 
.  0212 
.0226 
.0248 
.0254 
.  0279 
.0302 
.0330 
.0372 
.0447 
.0579 
.0694 
.0811 
.0038 
.1056 
.1258 
.14 
.17 
.19 
.21 
.26 

.36 
.41 
.50 


Set. 


Inch. 
0. 


.0027 


.0003 


.0147 


.0101 


.0375 


0060 


Bemarka. 


Initial  load. 


Tenailo  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky. 

Area  at  fracture  (one  section),  l".49x'^47=.6003  square  inch. 

Contraction,  53.7  per  cent. 

Elongation  of  rivetholes,  ''.82,  ".72,  ".75,  ".89,  ".71. 


Maximum  stress  on  joint. 

TenMon  on  grofls  Boction  ofplato pounds  per  aqaare  inch . .  40,630 

Tension  on  net  section  of  plate do 65,810 

Compression  on  hearing  sarface  of  rivets do 90,600 

Shearing  on  rivets do 42.970 

Efficiency  of  joint,  68.8  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1485 

Areas, 

Plate,  erosa  seoiional  area sqaare  inches..    9.761 

Plate,  net  sectional  area do 4.346 

Plate,  bearing  surface  of  rivele do 5.416 

itivets, ahearinjE  area do....  14.726 


Applied  loads. 

la  ganged  length. 

• 

Bemarks. 

Total. 

Per  sanare 
incii. 

Elongation. 

Set. 

Pounds. 

0.761 

19, 522 

29.283 

39,044 

48.805 

68,666 

68,327 

78,088 

87,849 

97, 610 

107, 371 

117, 132 

126. 893 

136,654 

146. 416 

156, 176 

165.937 

175,698 

185,450 

195,220 

204,981 

214, 742 

224,  503 

234,264 

244, 025 

253.786 

263,547 

273.308 

283,060 

284,000 

Pounds. 

1,000 

2,000 

3.000 

4,000 

5,000 

6.000 

7,000 

8,000 

0.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,  000 

10,000 

20,000 

21.000 

22,000- 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 

29,090 

Jneh. 

0. 

.0001 
.0001 
.0001 
.0003 
.0027 
.0064 
.0082 
.0091 
.0090 
.0113 
.0121 
.0131 
.0145 
.0167 
.0188 
.0206 
.0224 
.0251 
.0331 
.0426 
.0507 
.0622 
.0750 
.0918 
.1135 
.15 
.18 
.25 
.33 

Inch. 
0. 

Tnltial  load. 
Tensile  strength. 

.0001 

.0002 

.0142 

.0276 

.0827 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  'M2  and  'M5. 

Elongation  of  rivet-holes,  ''.55,  ".55,  ".53,  ".53,  ".52,  ".52. 

Area  at  fractnre  (one  section),  ".78x".46=.3588  square  inch. 

Contraction,  50.3  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  29,000 

Tension  on  net  section  of  plate do 65,:t50 

Compression  on  bearing  surface  of  rivet* do  —  52, 460 

Shearing  on  rivets do 10,280 

Efficiency  of  Joini^  40.3  per  cent. 
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T£STS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1487 

Areat. 

Plate,  groBs  sectional  area Miiiaro  Inches. .  10.287 

Plate,  net  sectional  area do....  4.672 

Plate,  LearinK  surface  of  rivets do 5.716 

Rivets,  aheanng  area do 14.726 


Applied  loads. 

In  gauged  length. 

Bemarks. 

• 

Total. 

Per  square 
incn. 

Pound*. 

1,000 

2.000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9.  COO 

10.000 

ll,OuO 

12,000 

13,000 

14.000 

15.000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

26,000 

27.000 

28,000 

29,000 

30,000 

30,010 

Elongation. 

Set 

Pounds, 

10,287 

20. 674 

30,861 

41, 148 

51,435 

61.rJ2. 

72,009 

82,296 

92,583 

102,870 

113, 157 

123,444 

133.731 

144,018 

154,305 

164. 592 

174, 879 

285.166 

195, 453 

205.740 

216,027 

226,814 

236,601 

246,888 

257. 175 

267. 462 

278,749 

285,036 

298,323 

308,  CIO 

308,680 

Inch. 

0. 

.0003 
.0009 
.0012 
.0018 
.0047 
.0066 
.0076 
.0100 
.0121 
.0137 
.0149 
.0160 
.0176 
.0199 
.0219 
.0235 
.0252 
.0289 
.0350 
.0442 
.0512 
.0629 
.0745 
.0894 
.1132 
.14 
.16 
.21 
.30 
.32 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0016 

.0107 

.0165 

.0182 

.0797 

Fractareil  plate  along  line  of  riveting. 
Appearance,  silky.    Open  at  edges  'M)3  and  ''.05. 
Elongation  of  rivet-holes,  ".50,  ".50,  ".48,  ".48,  "47,  ".47. 
Area  at  fractare  (one  section),  ".82x".50=:.4l  square  inch. 
Gontraction,  46.1  per  cent. 

Maximum  atress  on  joint. 

Tension  on  gross  section  of  plato pounds  per  square  inch . .  30, 010 

Tension  on  net  section  of  plate do 67,520 

Compression  on  bearing  surface  of  rivets do 54,010 

Shearing  on  rivets do 20,900 

Efficiency  of  Joint,  60.8  per  cent. 
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TESTS   OF  IROX,   STEEL,   AND   OTHEB  MATEBIALS.        1489 

Area9. 

Plate,  grou  seotlonal  area sqaare  tnohes. .  10.867 

Plate,  net  sectiooal  area do —    i.914 

Plate,  bcarinssarface  of  rivets do....    6.453 

BivetH,  BbuariDgarea do —  14.726 


Applied  loads. 

In  gauged  lengtJi. 

Bemarka. 

Totals 

PerMuare 
men. 

Elongation. 

Set. 

Pounds. 

10,367 

20,734 

31, 101 

41.468 

51,835 

62,202 

72,569 

ft:,936 

93,303 

103, 670 

114,037 

124,404 

134,771 

145.138 

155,505 

165,872 

17a239 

186,606 

106,073 

207, 340 

217, 707 

228,074 

238,441 

248,808 

259, 175 

269, 542 

279, 909 

290,276 

30(\  643 

311,010 

321,377 

331,744 

342,111 

348,400 

Pmmdt. 

1,000 

2,000 

3,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

2,3.000 

24,000 

25,000 

26,000 

27,000 

28,000 

29.000 

30,000 

31,000 

82,000 

83.000 

83, 610 

Jneh, 

0. 

.0001 
.0004 
.0009 
.0046 
.0060 
.0066 
.0077 
.0131 
.0161 
.0165 
.0176 
.0186 
.0106 
.0205 
.0223 
.0241 
.0269 
.0296 
.0331 
.0391 
.0457 
.0550 
.0640 
.0741 
.0801 
.1050 
.1260 
.15 
.17 
.20 
.26 
.29 
.38 

Inch. 
0. 

\nltialloikL 
Tensile  strength. 

.0045 

*" 

.0140 

.0177 

.0270 

.0649 

Fractured  plate  aloniir  line  of  riveting. 

Appearance,  silky,  slightly  lamellar. 

Elongation  of  rivet-holes,  ^^47  each. 

Area  at  fracture  (one  section),  '^94x^^50=. 4700  square  inch. 

Contraction,  42.5  per  cent. 

Maximum  8tre98  on  Joint, 

Tension  on  gross  section  of  plate pounds  per  sgnare  inch..  88,610 

Tension  on  net  section  of  plate do 70,900 

Compression  on  bearing  surface  of  riyeta do....  68|800 

Shearing  on  rivets do....  23,660 

Efficiency  of  Joint,  55.6  per  cent 

H.  Ex.  31 04 
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TESTS   OF  IBON,    STEEL,  AND   OTHEB   MATERIALS*        1491 

Areas, 

PlAte,  gross  sectional  area sqnaieiiiehes..  10.474 

Plate,  net  sectional  area ^ do....    i.861 

Plate,  bearing  surface  of  rivets do....    &.518 

KiyetA,  shearing  area do....  14. 7M 


Applied  loads. 

In  ganged  length. 

Kwnarlri. 

•• 

TotaL 

Per  square 
incn. 

Elongation. 

Set. 

Potmdff. 

10.474 

20,948 

81,422 

41,896 

62,870 

62,844 

73,318 

83,792 

91,266 

104, 740 

115^  214 

125,688 

186,162 

146,636 

157, 110 

167,684 

178,058 

•   188,532 

199.006 

209,480 

219,954 

230.428 

240,902 

251,376 

261,850 

272,324 

282,798 

293,272 

303,746 

314,220 

324,694 

335,168 

345,642 

352,600 

Poundt. 

1,000 

2.000 

8,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

81,000 

82,000 

33,000 

33,660 

Inch, 
0. 

—.0001 
—.0001 
.0000 
.0006 
.0028 
.0040 
.0086 
.0098 
.0110 
.0121 
.0129 
.0187 
.0144 
.0166 
.0174 
.0191 
.0200 
.0223 
.0236 
.0207 
.0311 
.0371 
.0449 
.0540 
.0706 
.0862 
.1043 
.1261 
.15 
.18 
.23 
.28 
.87 

Inch. 

0. 

InitUl  load. 
Tensile  strength. 

.0005 

.0102 

•••*** •••••• 

.'oiii 

•••••••••••■ 

.0191 

.0517 

•  ««  *  «  •  ^^  •  •  •  « 

Fractorod  plate  along  line  of  riveting. 
Appearance,  silky.    Open  at  edges  ^MO  and  '^08. 
Elongation  of  rivet-holes,  ''.51,  ''.50,  ".50,  ".50,  ".50,  ".49. 
Area  at  fracture  (one  section),  ".90x".47=.4230  sqnare  inch. 
Contraction,  48.8  per  cent. 

Maximum  atreaa  on  joint 

Tension  on  gross  section  of  plate ponnds  per  square  inch..  83,0G0 

Tension  on  net  section  of  plate do....  71,070 

Compression  on  bearing  sorfaoe  of  rivets do....  63,960 

Shearing  on  rivets do.4..  28,940 

Efficiency  of  joints  65.7  per  cent. 
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TESTS  OF  IRON,  STEllL,^AND  OTflEB  MATEBUL8.         1493 

Areoi, 

Plate,  gross  aocUonalarea square  tnohei..  1L070 

Plate,  net  sectional  area • do....    5.642 

Plate,  bearinfc  snrfiice  of  rivets do....    6.528 

Rivets,  shearing  area do....  U.726 


Applied  loads. 

In  ganged  length. 

Total. 

Per  sqnare 
incn. 

Elongation. 

Set. 

Paundt. 

11,070 

22, 140 

33,210 

44,280 

55,350 

66, 4:i0 

77,490 

88,560 

99,630 

110,700 

121,770 

132.840 

143, 910 

154,080 

106,  OoO 

177;  120 

188,100 

199,260 

210, 830 

221,400 

232,470 

243,540 

254,610 

265,680 

276, 760 

287,820 

298.800 

309,960 

321,  030 

332,100 

343,170 

354, 240 

365, 310 

370, 380 

385,000 

Pound*.. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

82,000 

33,000 

34,000 

84,780 

Inch, 

0. 

.0000 
.0001 
.0006 
.0011 
.0044 
.0065 
.0064 
.0070 
.0101 
.0133 
.0148 
.0150 
.0170 
.0181 
.0198 
.  0211 
.0241 
.0290 
.0343 
.0403 
.0445 
.0530 
.0618 
.0732 
.0890 
.1076 
.1291 
.16 
.18 
.21 
.26 
.30 
.38 
.48 

Inch, 
0. 

Initial  load. 

• 
Tensile  strength. 

■^"".'ooio 

.0001 

.0160 

.0238 

.0648 

•••••- ••..•• 

• 

Fractared  plate  aloDg  line  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  '^08  each. 
Elongation  of  rivet-holes,  ''.53,  ''.53,  ".50,  ".47,  "49,  ".52. 
Area  at  fracture  (one  section),  l".06x".51==.6406  square  inch. 
Contraction,  41.3  per  cent. 

Maximum  stress  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch. 

Tension  on  net  section  of  plate « do... 

Compression  on  bearing  snrlaoe of  rivets do... 

Shearing  on  rirets do... 

Efficiency  of  Joint,  57.5  per  cent. 


34,780 
69,470 
69,650 
26,140 
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TESTS   OF   IBON,    STEEL,   AKD   OTHEB   MATERIALS.       1495 


Plato,  |^B8  sectional  area ■qnarelnchee..  11.810 

Plate,  net  sectional  area do....    5.682 

Plate,  bearinic  sarfiftoo  of  rivets do S.848 

Hivots,  shearing  area do....  14.728 


Applied  loads. 

In  ganged  length. 

1 
Bflmarks. 

TotaL 

Persqnare 
incn. 

Elongation. 

Set. 

Pounds. 

11,310 

22,820 

33,930 

45,240 

58,550 

67,860 

79,170 

90,480 

101, 790 

113, 100 

124,410 

135,720 

147. 030 

158,340 

169,650 

180,960 

192,270 

203,580 

214,890 

226,200 

237, 510 

248,830 

280,130 

271,440 

282,750 

294,060 

305,370 

316,680 

327,000 

339,300 

350, 810 

361,020 

373,2:^0 

381,540 

392, 100 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,  COO 

1.1,000 

14,0UO 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80.000 

31,000 

82,000 

33,000 

34,000 

34,670 

Inek. 

0. 

.0003 
.0005 
.0008 
.0012 
.0018 
.0028 
.0065 
.0079 
.0090 
.0105 
.0123 
.0135 
.0167 
.0183 
.0205 
.0221 
.0288 
.0250 
.0290 
.0345 
.0430 
.0550 
.0630 
.0720 
.0825 
.1039 
.1250 
.15 
.17 
.21 
.•J6 
.30 
.37 
.48 

IndL- 
0. 

Initial  load. 

■ 

Tensile  strengtlu 

.0008 

.0085 

.0185 

.0245 

.0762 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar,  exoept  one  end  section,  which  was 
granular  in  part,  radiating  from  silky  metal  next  rivet-hole.  Open  at 
edges  'M2  and  'MO. 

Area  at  fracture  (one  section),  l'^04x''.61=.5304  square  inch. 

Contraction,  43.6  per  cent. 

Elongation  of  rivet-holes,  ''.68,  ".55,  ".52,  ".62,  ".53,  ".50. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  persqnare  inch..  34,670 

Tension  on  net  section  of  plate do 80,250 

Compression  on  bearing  sorCsce  of  rivets '.....'.'.l.'.l.. '...'..'.'.'...  Ao'..'.'.  89|420 

Shearing  on  rivets do  ...  281(120 

Kfflciency  of  Joint,  57.4  per  cent. 
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TESTS   OF   IROK,    STEKL,   AKD   OTttEft   MATERIALS.        14^7 

Area9, 

Plate,  gro88  sectional  area square  incliea..    0.918 

Plate, net  sectional  area do....    6.24S 

Plate,  bearine  surface  of  i-lTete do....    4.675 

Siveta,  shearing  area do 12.272 


i 

Applied  loads. 

In  ganged  length. 

Bemarks. 

Totol. 

Persqnaro 
iocn. 

Elongation. 

Set. 

Pounds. 
9,918 
19,836 
29,754 
39,672 
49, 590 
59,608 
69,426 
79,344 
89,268 
09,180 
109,098 
119,016 
128,934 
138, 852 
148,770 
158.688 
168,606 
178. 524 
188,442 
198,360 
208,278 
218, 196 
228,114 
238, 032 
247, 950 
257,868 
267,  786 
277,704 
287.622 
297, 540 
307, 458 
317, 376 
327,294 
337, 212 
347, 130 
357,048 
358,500 

Pounds. 

1,000 

2,000 

3.000 

4,006 

5,000 

6.000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

26,000 

27,000 

23.000 

29  OCO 

80,000 

81,000 

82,000 

33,000 

34,000 

35,000 

36,000 

36,120 

Inch. 
0. 

.0001 
.0003 
.0006 
.0000 
.0017 
.0028 
.0042 
.0062 
.0088 
.0100 
.0127 
.0114 
.0160 
.0180 
.0213 
.0230 
.0253 
.0285 
.0323 
.tu77 
.0426 
.0510 
.0655 
.0803 
.0976 
.1142 
.14 
.16 
.18 
.20 
.25 
.27 
.33 
.80 
.51 
.68 

Inch, 

a 

Initial  load. 

• 

^.Tensile  strength. 

.0002 

.0056 

.0130 

"■'  .'0242" 

.0600 

••♦• 

Fractured  plate  along  lino  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  one  edge  ".05. 
Elongation  of  rivet-holes,  '^61,  '^61,  ''.G3,  ".63,  ''.61. 
Area  at  fracture  (one  section),  l'M7x".50=.585  sqaare  incb. 
Contraction,  43.1  per  cent. 

Afaximum  stresi  on  joint 

Tension  on  ^toss  section  of  plate pounds  per  sqaare  inch.. 

Tension  on  net  section  of  plate do.. 

Compression  on  bfiaring  surface  of  rivets do., 

Shearing  on  rivets do., 

Sfficiency  of  Joint,  60.7  per  cent. 


36,120 
68,380 
76,680 
29,210 
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TEfe,TS    OF   IRON,    STEEL,    AND    OTHER    MATERIALS.        1499 


Arta9. 

Plate,  groBS  secLional  area square  inchoa. 

Plate,  not  Bectional  ftrca , do... 

Plate,  bearlDgsarfaceof  riveta do... 

Rivets,  ahoarlng area do... 


9.028 

5.209 

4.719 

12.273 


Applied  loada. 

In  gan^od  length. 

Total. 

Persqnare 
incn. 

Elongation. 

Set. 

Remarks. 

Pounds. 

9,928 

19,856 

29,784 

39, 712 

49,610 

60,568 

60,406 

70.424 

80,352 

99,280 

109, 208 

119, 136 

129,064 

138,992 

148,920 

158.848 

168,776 

178, 704 

188,632 

198,560 

208,488 

218,416 

228, 3U 

238,272 

248,200 

258, 128 

268,056 

277,984 

287,918 

297,840 

307,768 

317.696 

327. 624 

337. 552 

347,480 

357,408 

366.700 

Pounds. 

1.000 

2,000 

3,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21.000 

22.000 

23.000 

24.000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

S3. 000 

84,000 

35.000 

86,000 

86,940 

Inch. 
0. 
.0004 

•    .0008 
.0010 
.0015 

^     .0030 
.0000 
.0110 
.0127 
.0139 
.0148 
.0161 
.0177 
.0108 
.0220 
.0235 
.0260 
.0265 
.0278 
.0290 
.0330 
.0370 
.0451 
.0605 
.0787 
.0964 
.ILlO 
.14 
.15 
.18 
.21 
.25 
.28 
.32 
.37 
.46 
.68 

Inch. 

a 

Initial  load. 
Teoaile  strength. 

.0009 

.0116 

•  ««■••  •*•••• 

.0190 

.0235 

• 

.0685 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  'M2  and  ^'.05. 

Elongation  of  rivet-holes,  ''.57,  ".51,  ''.67,  ".58,  ".57. 

Area  at  fracture  (one  section),  l".16x".52=.6032  square  inch. 

Contraction,  41.8  per  cent. 

Maximum  streaa  on  joint, 

• 

Tension  on  pr 'SS  section  of  plate pounds  per  eqnare  inch..  86,940 

Tension  on  net  section  of  plate do 70,400 

Compression  on  bearinp  surface  of  rivets do....  77,710 

Shearing  on  rivets do ^9,880 

Eiilciency  of  Joint,  01.1  per  cent. 
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TESTS    OF   IRON,    STEEL,    AND   OTHEK   MATERIALS.  1503 


Areas. 

Plate,  KFOM  sectional  area , square  inches..  10.505 

Plate,  net  Bootional  area do  ...  6.730 

Plate,  bearing  surface  of  I  ivots do 4.775 

Rivets,  shearing  uroa do....  12.272 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sGoare 
Incn. 

Elongation. 

Sot. 

Pifunds. 

10,605 

21,010 

81, 615 

42,020 

52,526 

63.0.10 

73,585 

84,040 

04,545 

105,050 

115,555 

126,060 

186,565 

147, 070 

157, 575 

168,080 

178.585 

189,090 

199,505 

210, 100 

220,605 

231,110 

241, 615 

252.120 

262,625 

273, 130 

283,635 

294, 140 

804,645 

815,  ISO 

325,655 

336,160 

346,665 

357,170 

367,675 

870,400 

Pounds. 

1,000 

2,000 

8,000 

4.000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27.000 

28,000 

29^000 

80,000 

81,000 

82,000 

83,000 

34.000 

85,000 

35,260 

Inch. 

0. 

.0004 
.0008 
.0011 
.0015 
.0078 
.0093 
.0101 
.0145 
.0165 
.0198 
.0213 
.0228 
.0243 
.0258 
.0297 
.0338 
.0360 
.0395 
.0464 
.0545 
.0637 
.0762 
.0809 
.1051 
.11 
.14 
.16 
.19 
.23 
.27 
.31 
.87 
.44 
.55 
.61 

Inch. 

0. 

Initial  load. 
Teusilo  strength. 

.0000 

.0158 

.0241 

.0383 

.0938 

Fractared  plate  along  liuc  of  riveting. 

Appearance,  silky.    Open  at  edges  ".30  and  ".20. 

Elongation  of  livetholes,  ".71,  ".68,  ".04,  ".65,  ".67. 

Area  at  fracture  (one  section),  l".26x".51=.6426  square  inch. 

(Contraction,  43.9  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate poonds  per  square  Inch..  35^  260 

Tension  on  net  section  of  plate do 64,640 

Compression  on  bearing  surface  of  rivets do....  77.670 

Bhearingon  rivets do 30,100 

Efficiency  of  Joint,  60. 7  per  cent 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1505 


Areoi, 

Pl*te,gToi»  Mctlonal  area aqaare  incheo. 

Plato. nAt  sectional  nrea do... 

Plate, bearine surfaoo  of  rivets do... 

Rivets, sheanng  area do... 


10.1 
6.179 
4.760 

12.272 


Applied  loads. 

In  ganged  length. 

Bcnarks. 

Total. 

PorsQuare 
incn. 

Blongation. 

Set 

Pounds. 

10,920 

21,858 

32,787 

43,716 

54,645 

65,574 

76.503 

87.432 

98,361 

100.290 

120. 219 

131, 148 

142,077 

153.006 

163.935 

174.  rti4 

185,703 

106.722 

207,651 

218,580 

220,609 

Pounds. 

1,000 

2,000 

8.000 

4,000 

5,0U0 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18.000 

19,000 

20.000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 

30,000 

31.000 

32.000 

33.000 

3«.000 

35.000 

36^000 

37.000 

37,930 

Inch. 
0. 

.0002 
.0002 
.0001 
.0046 
.0078 
.0096 
.0110 
.0126 
.0133 
.0160 
.0150 
.0182 
.0194 
.0209 
.0222 
.0243 
.0363 
.0283 
.0308 
.0382 
.0403 
.0618 
.0750 
.0800 
.1058 
.1226 
.16 
.19 
.21 
.26 
.29 
.35 
.39 
.46 
.54 
.63 
.86 

Indi. 
0. 

Initial  loud. 

• 

Tensile  strenglli. 

.0061 

.0181 

.0196 

.0961 

240,438 
251,367 
262,296 

273.225 
284,104 

.0817 

205, 083 
306,012 

316, 041 

327, 870 

338,709 

340,  728 

380,  OTi? 

371,586 

382,515 

383,444 
404,873 

414,  SOO 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  'M5  and  'M2. 

Area  at  fracture  (one  section),  ^^39x'^52=.7228  sqaare  inch. 

Contraction,  41.4  per  cent. 

Elongation  x)f  rivet-holes,  ''.70,  ''.72,  "75,  ".85,  ".85. 

Maximum  9tre$$  on  Joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..  37,990 

Tension  on  net  section  of  plate « do....  67,060 

Compression  on  beuing snrfisoe of  lirets do....  87,260 

Shearing  on  rivets '....do 36,220 

Efficiency  of  Joint*  62.7  per  cent. 
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TESTS   OF   lEON,    STEEL,    AND   OTHEB   MATERIALS.        1505 


Areas, 

Plate,  f^ross  sectional  area ■quare  inches. 

Plate,  net  sectional  nrea do.., 

Plate,  bearing  surface  of  rivets do... 

Rivets, shearing  area. do... 


10.1 
6.170 
4.760 

12.272 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  snoars 
incn. 

filongation. 

Set 

Pound*. 

10,920 

21,858 

32,787 

43,716 

64,645 

66^574 

76,503 

87,432 

98,361 

100,290 

120. 219 

131, 148 

142,077 

153,006 

163,935 

174.  t'64 

185,793 

196,722 

207,651 

218,580 

220,509 

240,438 

251,367 

262,296 

273.225 

284,164 

205,083 

306,012 

316, 941 

327, 870 

338.709 

340.  728 

360, 657 

371,586 

382, 515 

308,444 

404.373 

414,  800 

PoundM. 

1,000 

2.000 

8.000 

4,000 

5,  QUO 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 

30,000 

31,000 

32, 000 

93.900 

3i,000 

35,000 

36,000 

37,000 

37,930 

Inch, 
0. 

.0002 
.0002 
.0001 
.0046 
.0078 
.0098 
.0110 
.0126 
.0133 
.0150 
.0159 
.0182 
.0194 
.0209 
.0222 
.0243 
.0263 
.0283 
.0308 
.0382 
.0403 
.0618 
.0750 
.0800 
.1058 
.1225 
.16 
.19 
.21 
.26 
.29 
.35 
.39 
.46 
.54 
.63 
.86 

Inch. 
0. 

Initial  load. 

• 
Tensile  strength. 

.0061 

.0131 

.0196 

.0961 

.0817 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  'M5  and  ".12. 

Area  at  fracture  (one  section),  r^39x''.52=.7228  square  inch. 

Contraction,  41.4  per  cent. 

Elongation  of  rivet-holes,  ".70,  ".72,  "76,  ".85,  ".86. 

Meucimum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnnrs  inch..  87,030 

Tension  on  net  section  of  plate do 67,060 

Compression  on  bearing snrfooe of  rivets do....  87,260 

Sheariiig  on  rivets '....do....  86^220 

BfflciMicy  of  Join^  62.7  per  cent. 
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TESTS   OF    IRON,    STEEL,    AND    OTHER   MATERIALS.        1507 

AreM, 

Plato,  gross  acotional  aro» iqiiare  inches..  10.735 

Plate,  net  sectional  area do....  6.072 

Plate,  bearing  surface  of  rivets do 4.683 

Kivets,  fhearing  area do —  12.272 


AppUe<l  loads. 


Total. 


Pound*. 

10,735 

21.470 

32, 205 

42,040 

63,675 

04,410 

75,145 

85,880 

00,615 

107, 350 

118.085 

128,820 

130,555 

150.200 

161.025 

171, 760 

1K2,495 

103, 230 

203,065 

214,  7G0 

225,  435 

236, 170 

246,905 

257, 640 

268, 375 

270, 110 

280,845 

300,580 

311,316 

322,050 

832.  786 

343,520 

354,255 

304,090 

375,725 

386»460 

397,195 

403,600 

415, 700 


Per  square 
incn. 


Voxtndt. 

1,000 

2,000 

3.000 

4,000 

5.000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17.000 

18,000 

19.000 

20,000 

21.000 

22,000 

23,0C0 

24,000 

25,000 

£6,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

37,600 

38,720 


In  ganged  length. 


Elongation. 


Inch, 

0. 

—.0001 

-.0001 
.0000 
.OOOS 
.0021 
.0036 
.0080 
.0106 
.0120 
.0136 
.OIU 
.0156 
.0166 
.0183 
.0206 
.0221 
.0261 
.0264 
.0272 
.0308 
.0341 
.0412 
.0550 
.0736 
.0806 
.1044 
.14 
.16 
.18 
.21 
.26 
.20 
.34 
.39 
.46 
.  56 
.62 
.85 


Set. 


Inch. 
0. 


.0001 


.0113 


.0153 


.0226 


.0648 


»••«•■■■•< 


Bemarka. 


Initial  load. 


Tenallo  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  '^25  and  'MO. 

Elongation  of  rivet-holes,  ''.80,  ".78,  ".75,  ".75,  ".73. 

Area  at  fracture  (one  section),  l".42x".51>=.7242  square  inch. 

Oontraction,  40.2  per  cent. 

Maxxmum  stress  on  joint. 


Tension  on  groes  section  of  plate poonds  per  sqnare  inch..  88,720 

Tension  on  net  section  of  plate do....  68,460 

Compression  on  bearing  surface  of  rivets do....  80,150 

Shearing  on  rirets do....  82,870 

Sffioienoy  of  joint,  tM.O  per  cent. 
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TESTS  OP   IRON,   STEEL,    AND   OTHER  MATERIALS.        1609 


Ar€€L%, 

Plate,  gross  sectional  area square  inehes..  11.205 

Plate,  net  sectional  area do....    6.524 

Plate,  bearing  surface  of  rivets do 4.681 

Kl vets,  shearing  area do....  12.272 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sonare 
inch. 

Elongation. 

Sot 

Powida, 

11,205 

22,410 

33,615 

44,820 

66,025 

67.230 

78.435 

89.640 

100,845 

112, 050 

123.255 

134,460 

145,665 

156,870 

168,075 

179,280 

190.485 

201,690 

212,895 

224,100 

235,305 

246,510 

267, 715 

268.920 

280, 125 

291, 330 

362.535 

313, 740 

324,945 

336,160 

347,355 

368.560 

369.765 

380,  970 

392, 175 

403.380 

409, 300 

Pound*. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10.000 

11.000 

12.000 

13,000 

14.000 

15,000 

16,000 

17.000 

18,000 

19,000 

20.000 

21,000 

22.000 

23.000 

24.000 

25,000 

26,000 

27.000 

28.000 

29,000 

30.000 

31.000 

32,000 

83.000 

84,000 

35,000 

36,000 

36,530 

Inch. 

0. 

.0000 
.0001 
.0005 
.0018 
.0027 
.0042 
.0077 
.0107 
.0137 
.0167 
.0183 
.0194 
.0208 
.0227 
.0244 
.0266 
.0288 
.0315 
.0357 
.0388 
.0544 
.0685 
.0805 
.0977 
.1163 
.1350 
.16 
.19 
.22 
.27 
.31 
.37 
.42 
.45 
.62 
.78 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

.0010 

.0113 

.0177 

.0277 

.0851 

Fractured  plate  along  line  of  riveting. 

Appearance,  five  fractured  sections  silky,  one  section  granular. 

A  sharp  report  preceded  the  final  fracture  of  the  plate,  attributed  to 
the  rupture  of  the  granular  section. 

Area  at  fracture :  One  silky  section,  r'.52x  ''.48=.7296  square  inch ; 
contraction,  44.3  per  cent.  One  granular  section,  l''.62x".57=.9234 
square  inch ;  contraction,  29.5  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqaare  inch* •  36,530 

Tension  on  net  section  of  plate do....  02.740 

Compression  on  bearing  surface  of  rivets do....  87,440 

Sh<»aringon  rivets do....  36,610 

Efficiency  of  Joint,  65.8  per  cent. 
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•     TESTS   OF   IRON,    STEEL,    AND   OIHER  MATERIALS.        1511 

Areaa, 

Plato,  fH'OM  sect ioDal  area •qaAreinohM..  11.108 

Plat4?i,  U6t  sectional  area do....    8.477 

Piatt*,  bearing  surface  of  rivets do....    4.631 

Kiveta,  ehearingarea do....  12.S72 


Applied  loads. 


Total. 


Poundt. 

11,108 

22, 216 

:i3. 324 

44, 432 

55,540 

60,648 

77,766 

88.864 

09,972 

111,080 

122,188 

13,1,296 

144.404 

155. 512 

166,  620 

177. 728 

188,  ai6 

109. 944 

211. 052 

222.160 

233,268 

244, 376 

255,484 

266, 592 

277,700 

288,808 

290.916 

.111,024 

322, 132 

333, 240 

344,348 

355, 456 

366,564 

377,672 

388,780 

:RW,  8X8 

410, 906 

422,104 

430, 300 


Per  aqnaro 
inch. 


PovoidM. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17, 000 

18.000 

19, 000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26*000 

27,000 

28,000 

29.000 

30,000 

31.000 

33,000 

33.000 

34.  000 

35, 000 

311, 000 

37,000 

38,000 

38,740 


In  [CftQg^  length. 


Elongation. 


Inch, 

0. 

0. 

.0003 
.0013 
.0020 
.0030 
.0086 
.0100 
.0132 
.0152 
.0184 
.0200 
.0215 
.0238 
.0252 
.0269 
.0288 
.  0303 
.0320 
.0340 
.0430 
.0532 
.0610 
.0721 
.0867 
.1050 
.1208 
.16 
.17 
.20 
.24 
.28 
.32 
.38 
.44 
.4ir 
.67 
.68 
.76  • 


Set 


Jnek, 
0. 


.0030 


.0148 


Bemarka. 


Initial  load. 


.0221 


.0200 


.0707 


Tensile  strength. 


Sheared  the  rivets. 

Elongation  of  rivet  holes, ''.37  each. 

Maximwrn  $irei9  on  Joint 

Tension  on  gross  section  of  plate... poandi  per  sqnare  inch. 

Tension  on  net  section  of  plate do... 

Compression  on  bearing  sbrface  of  rivets do... 

Shearing  on  rivets • do... 

Efficiency  of  Joint,  64.1  per  cent. 


88,740 
66.440 
02,020 
35,060 
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4  TESTS.  OF  IBONy   STEEL,   AND  OTHEB  MATEBIALS.        1513 

Areoi. 

PUte,  groM  sectional  area sqaarelnchM..  9.465 

Plate,  net  sectional  area do —  5.685 

Plate,  bearing  earfiue  of  rlTets • do 3.780 

Rivets,  sheamgarea do....  1^818 


Applied  loads. 

In  ganged  length. 

Benarka. 

Total. 

Per  saaare 
Incn. 

Elongation. 

Set. 

Pounds. 

9,465 

18,930 

28,895 

87,860 

47.325 

56,790 

66,255 

75,720 

85,185 

94,650 

104.115 

113,580 

123, 045 

132, 510 

141,975 

151,440 

160,905 

170.  870 

179,  835 

189.300 

198,765 

208,230 

217,695 

227. 160 

236,625 

246,090 

255,556 

2r5, 020 

ri'4. 485 

283,960 

293,416 

302.880 

312, 345 

321, 810 

831.275 

340. 740 

350. 205 

354,500 

Pounds, 

ItOOO  . 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

26,000 

27.000 

28.000 

29,000 

.30,000 

31,000 

32.000 

33,000 

34,000 

35.000 

36,000 

37,000 

87,560 

Inch. 

0. 

.0007 
.0086 
.0062 
.0088 
.0144 
.0160 
.0182 
.0196 
.0207 
.0228 
.0238 
.0251 
.0265 
.0281 
.0290 
.0316 
.0334 
.0359 
.0411 
.0486 
.0600 
.0785 
.0084 
.1180 
.16 
.17 
.19 
.22 
.28 
.82 
.38 
.43 
.50 
.58 
.68 
.80 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0078 

.0166 

.0216 

. 

.0314 

{Sheared  the  rivets. 

Elongation  of  rivet-holes,  '^49,  ''.47,  ".47,  ".47. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inoh..  87,660 

Tension  on  net  section  of  plate do....  62,800 

Compression  on  bearing  surface  of  rivets. do 93,780 

Sh«*aring  on  rivets do 36,110 

Efficiency  of  joint,  63.6  per  oeot. 
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lESTS   OF   IRON,    ST££L,   AKD  OTHEB  MATEBIALS.        1515 

Plate,  gTOM  sectional  area •*•••• MiBftHttinohee..  0.377 

Plate,  net  sectional  area 4o 6.572 

Plate,  beaiinic  surface  of  riTets do....  8.706 

Rirets,  shearing  area .„», do....  0.818 

LStcelrlTets.] 


Applied  loads. 

In  ganged  length. 

Renutfhs. 

ToUL 

Per  sqitare 
incn. 

Elongation. 

Set. 

Pounds. 

0,277 

18,5.54 

27,831 

37, 108 

46,385 

55.662 

64,030 

74.216 

83.403 

02.770 

102,047 

111.324 

120,601 

120.878 

138.155 

148.432 

157.700 

166.086 

176,263 

185,540 

104,817 

204,004 

218,871 

222.648 

231,025 

241,203 

250.470 

250,756 

260.033 

278,310 

287.687 

206,864 

306,141 

315, 418 

324.605 

333,072 

343,240 

352,526 

361,803 

Pounds. 

1,000 

2.000 

3,000 

4,000 

6,000 

6.000 

7.000 

8.000 

0.000 

10.000 

11.000 

12.000 

13,000 

14,000 

15.000 

16,000 

17.000 

18,000 

10,000 

20,000 

21.000 

22,000 

23.000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 

30,000 

31,000 

82,000 

83,000 

34,000 

85.000 

86.000 

37,000 

88.000 

88,000 

Inek. 

0. 
.0005 
.0007 
.0010 
.0013 
.0021 
.0043 
.0051 
.0050 
.0084 
.0003 
.0110 
.0122 
.0135 
.0151 
.0171 
.0181 
.0185 
.0200 
.0220 
.0231 
.0251 
.0281 
.0321 
.0375 
.0531 
.0654 
.0814 
.0061 
.1116 
.1323 
.15 
.17 
.21 
.25 
.30 
.86 
.45 
.60 

Inek* 
0.  • 

IniUalload. 
Tensile  strength. 

.0008 

.0068 

.0124 

.om 

.0317 

# 

Fractured  plate  along  line  of  riveting. 

Near  approach  to  tearing  oat  plate  in  front  of  rivet  at  one  section. 

Appearance^  silky,  slightly  lamellar. 

Area  at  fracture  (one  section),  ^^64x^^48aB.7872  square  inch. 

Contraction,  43.3  i)er  cent. 

Elongation  of  rivet-holes,  ''.76,  ''.82,  ".82,  ".08. 

Maximum,  sfrtsi  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqcutfe  inch..  30,000 

Tension  on  net  section  of  plate •• - do....  64,030 

Compression  on  bearing  snrfikce  of  rivets do....  07,650 

Shearing  on  rivets -* do....  86^850 

Sffldency  of  Joint*  66. 1  per  oent. 
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TESTS   OF   IRON,    STEEL,    AND    OTUEU   MATERIALS.        1517 

Areas, 

Plictef  groM  Aooiional  area sl^narelnolioa..  0.034 

Plate,  net  sectiooual  area : do 8.119 

JE*late,  bearing  mirtooe of  riveta do....  3.815 

Klveta,  shearing  area r do....  9.818 

IStoel  rireta.] 


Applied  loads. 


Xn  ganged  length. 


Total. 


Pounds. 

0,9.)4 

10,868 

29,802 

49,670 
60,604 
00,638 
79,472 
80,406 
00.349 
100, 274 
110, 208 
120, 142 
130, 076 
149. 010 
158,044 
168,  S78 
178. 812 
188,746 
108,680 
298.614 
218,648 
228,483 
238,416 
248,360 
258,284 
268,218 
278, 162 
288,086 
208,020 
307,054 
317,888 
327,822 
337,756 
347,690 
357,624 
367,658 
373,500 


Per  square  giongaUon. 


Poundt. 

1,090 

2.000 

8.000 

4,000 

6.000 

6.000 

7.000 

8.000 

0,000 

10,000 

11,000 

12,000 

l.'i,  009 

24,000 

15.009 

16,009 

17,000 

18,009 

19,000 

20.009 

21,000 

22,000 

23,000 

24.009 

26,909 

26,099 

27,009 

28,999 

20,000 

80,009 

31,099 

32,909 

83,000 

34,000 

85,000 

86,009 

37,009 

37,600 


Tneh. 

0. 

.9000 
.0904 
.0097 
.9016 
.0927 
.9036 
.0046 
.0074 
.0104 
.9127 
.9140 
.0146 
.9166 
.9166 
.9182 
.9209 
.9326 
.0270 
.0390 
.9354 
.0435 
.0550 
.0605 
.0828 
.9005 
.1165 
.1359 
.16 
.18 
.22 
.34 
.20 
.84 
.41 
.69 
.65 
.84 


Set. 


hhch. 
0. 


.0013 


.9085 


.0120 


.9266 


.9749 


Remarka. 


Initial  load. 


Tensile  strength. 


Fractared  plate  along  line  of  riveting. 

Appearance,  silky. 

Area  at  fractare  (one  section),  L'^71x'^49=.^379  square  inch. 

Contraction,  45.4  per  cent. 

Elongation  of  rivet-holes,  1".22,  V'M,  ''.98,  ''.83. 


Maximum  8ire$8  on  joint 

Tension  on  groes  section  of  plate pounds  per  square  inoh..  37,909 

Tension  on  net  section  of  plate do....  61,949 

Compression  on  besring  snrface  of  xivets do....  97,000 

Shearing  on  rivets do....  88,040 

Efficiency  of  Joint,  63.7  per  cent 


^    K 


»      % 


5? 


rv9 


7AfV<?K  .-J^s^ 


o 


^M^O  i(f7^^ 


t 


^ 
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Areas. 

Plate.  groMaeotional  area sqaare Inches..  9.348 

Plato,  uet  eeotional  area do 6.758 

Plate,  I>oarinf(  surface  of  riTots do 8.500 

Kivets,  aheamig  area do 9.818 


Applied  loads. 

In  gauged  length. 

• 

Kemarks. 

Total 

Per  Bqnare 
inon. 

Elongation. 

Set 

Found*. 

9.348 

18,606 

28,  OU 

87,802 

46,740 

56,088 

65,436 

74,784 

84,132 

03,480 

102, 828 

112, 176 

121,524 

130,872 

140.220 

149.568 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11.000 

12,000 

Inch. 

0. 

.0005 
.0020 
.0039 
.0097 
.0123 
.0137 
.0156 
.0167 
.0180 
.0212 

MKU 

Jfi«A. 
0. 

Initial  load. 

.0095 

.0160 

13, 000               -  0252 

14,000 
15,000 
laoflo 

.0272 

.0280 
.0314 

.023S 

158. 016            17  000 

.0338 

.0361 

.0392 

.0439 

.0542 

.0662 

.0862 

.1069 

.1266 

.15 

.18 

.20 

.24 

.27 

.83 

.37 

.45 

.53 

.61 

.74 

168,264 
177,612 
186.060 
106,308 
205.656 
215,004 
224,352 
233,700 
243, 048 
252, 306 
261, 744 
271,002 
280,440 
289. 7ii8 
200.136 
308.484 
317, 832 
327,180 
336,528 

18,000 

19,000. 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27.000 

28,000 

29,000 

30.000 

81,000 

32.000 

33,000 

84,000 

35,000 

36,000 

.0856 

.1154 

Tensile  strength. 

Sheared  the  rivets. 

Elongation  of  rivet-holes,  ".46,  ''.60,  ''.64,  ".68. 

Maximum  9tre$a  onJiHnt. 

Tension  on  gross  section  of  plate pounds  per  square  inch. 

Tension  on  net  section  of  plate • f®*** 

Compression  on  bearing  surfkoe  of  livets •...• a" 

Shearing  on  rivets ». do... 

EiBcienoy  of  Joint,  61.0  per  oent. 


36,000 
68,440 
98,740 
84,280 


ro 


<- 


-> 


-> 


\ 


^rs" 


VczW 


>   • 


^  to  a  j 


-•ai 


/ 


^ 


o 


2 


// 


// 
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Areas, 


Plata,  KfoiM  Heotional  area • sqaoro  iiichoa.. 

Plate,  net  Heolional  arva do.... 

Plate,  boarin^  surface  of  rivota do.:., 

Kivets.  HbtMtnogaroa do — 

[Stoel  rivets.] 


10.032 
6.322 
3.710 
0.818 


Applied  loads. 


Total. 


Pound*. 

10.032 

20,004 

30,006 

40,128 

M.  160 

60,192 

70, 224 

80,256 

90,288 

100. 31*0 

110, 352 

120,384 

130, 416 

140,448 

150, 480 

160, 612 

170, 544 

180,  576 

190,608 

200,640 

210, 672 

220.  704 

230,736 

240,768 

280,800 

260,832 

270,864 

280,806 

200, 028 

300,960 

310, 002 

3*J1, 024 

331, 0.MI 

341, 088 

351,120 

361, 152 

371, 184 

381, 216 

391, 248 

401,280 

401, 700 


For  sqiiare 
incli. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

1^,000 

18,000 

19.000 

20,000 

21.000 

22,000 

23.000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33.000 

34,000 

35,000 

36,000 

37,00rt 

38,000 

39,000 

40,000 

40,040 


In  gauged  length. 


Elongation.        Set. 


Inch. 

0. 

.0005 
.0008 
.0013 
.0017 
.0029 
.0056 
.  0066 
.0077 
.0088 
.0100 
.0113 
.0119 
.0132 
.0143 
.0108 
.0186 
.0206 
.0228 
.0256 
.0304 
.0351 
.0426 
.0550 
.0676 
.0804 
.0076 
.1111 
.13 
.16 
.19 
.21 
.25 
.28 
.31 
.38 
.47 
.53 
.68 
.85 


0. 


.0011 


.0074 


.0106 


.0196 


6596 


Bemarks. 


IniUal  load. 


Tensile  strength 


Fractured  three  sectioos,  and  tore  out  plate  at  two  sectious. 

End  section,  silky,  slightly  lamellar;  second  section,  granular,  radi- 
ating from  silky  metal  immediately  at  side  of  outside  rivet-hole.  This 
granular  section  fractured  about  ^"  in  front  of  center  line  of  rivet-holes. 

Elongation  of  rivet-holes,  ".DO,  ".92,  ''.98. 

2faximtun  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..    40,040 

Tension  on  not  sootion  of  plate do 63, 54U 

Compression  on  bearing  surface  of  rivets do 108,270 

Shearing  on  rivets %..! do....    40,910 

Efficiency  of  joint,  67.7  per  cent. 

H.  Ex.  31 96 
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Areas. 

Plate.  groM  Hectloiittl  area quaro  incheu..  10.187 

Plate,  iiut  Hcctioiiul  aroa ^q 6.417 

Plate,  beariofc  aurface of  riveta ,.!'"'  do  a! 770 

Kivotv,  abeariji^ area '.'.'.'.'.' do.'.','.    0.818 

[Steel  riveta.1 


Applied  load*. 


Total. 


Pounds. 

10, 187 

20,374 

30,561 

40,  748 

60,935 

61, 122 

71,309 

81,496 

91,683 

101, 870 

112,057 

Pi2, 244 

132,431 

142, 618 

152,805 

162,093 

173, 179 

183,366 

193,553 

203.  740 

213, 927 

224, 114 

214, 301 

2 14, 488 

251.675 

264.863 

275. 019 

285,236 

295, 423 

305. 610 

315, 797 

325, 084 

XJ6. 171 

346,  ^^« 

3n6,  545 

366, 732 

376,  019 

387,106 

397,203 

404,600 


Pur  mi  uaro 
inch. 


J£lougatiou. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

.    21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33.000 

.UOOO 

3.%  000 

36,000 

37.000 

38.000 

39,000 

39,720 


lu  j^auged  length. 


Inch. 

0. 

.0001 
.0004 
.0007 
.0009 
.0012 
.0066 
.0083 
.0094 
.0103 
.0120 
.0130 
.0144 
.0153 
.0163 
.0173 
.0188 
.0208 
.0235 
.0261 
.0293 
.0328 
.0373 
.0155 
.0638 
.0730 
.OS'iS 
.1022 
.1185 
.1405 
.15 
.18 
.21 
.25 
.•29 
.30 
.44 
.54 
.67 
.8!) 


Set 


Inch. 
0. 


.0004 


.0082 


.0147 


.0222 


.0528 


Remarks. 


Initial  load. 


Tenailo  atrougth. 


Tore  out  plute  iu  front  of  rivct-bolcs. 
Elougatioii  of  rivet  holes,  l".0l,".85,  l".05,  ".85. 

Maximum  utretts  on  joint, 

l*ension  ou  groaa  ac»ctiouof  plate poiuida  per  square  inch, 

Tension  on  net  section  of  plate do.., 

Compression  on  bearing  sarlaoeof  rivets do... 

ShearUig on  rivets do... 

Efficiency  of  joint,  07.3  percent. 


39. 720 

63.050 

107,320 

41,210 
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TAIUJLATION  OF  SINGLE 
STKBL  PLATE. 


o 


Shcut  lotten. 


13M 


13&R 


1400 
1401 


1402 
1403 


1404 
1405 


K 


K 


K 


R 
K 


Cover*!. 


R 
R 


R 
R 


R 

S 


R 
R 


R 
S 


R 
R 


R 
R 


R 
T 


R 
R 


R 

8 


Style  of  jnint. 


00(><>CX> 


Nominal  thiok- 
neHH. 


riatA. 


CovpiJ*. 


Ineh. 


Inch. 


H 


R 
1*1 

A 
lit 


Sixo  of 

riv«!l«anf1 

hole». 


Ineh. 


\}^  and  2 


1 1  and  ^ 

lJaud2 


Actnftl 

thick- 

neaa  of 

plAt4'>. 


If 


n 
I.J 

r, 


12  ami  X 
i;!  and  S 


Ineh. 


4g1 
4Xt 


.481 

4«r 


,48fi 
4SJ 


I 


481 
48r» 


.48C 
.487 
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RIVETEb  BUTT  JOINTS. 

STEEL  PLATE. 


Sectional  area  of 
plato. 


CrosH, 


•SV/  inch. 


5. 0.")! 
5. 082 


5.446 
6.430 


5.842 
5.796 


5.416 
6.477 


5.802 
5.«j4 


Nof. 


Sq.iueh 


2.886 
2.904 


3.267 
3.266 


3.Co5 
3.622 


2.891 
2.026 


3.281 
3. 207 


Bearioff 

Rurfflco 

ofriv«tii. 


Shearing 
Area  of 
rivet  a. 


t9q.  inch. 


2.165 
2.178 


2.178 
2. 173 


2.187 
2.174 


2.525 
5.551 


2.  fK-il 
2.557 


Sq.  iiuh 


5. 301 
5.301 


6.301 
5.301 


5.301 
5.301 


7.216 
7.216 


7.216 
7.216 


Tensile 
atn^DfTth 
of  plate 

per 

Hqiiare 

inch. 


Pounds. 


57.180 
57,180 


57.180 
57,180 


57, 180 
57,180 


67,186 
57.180 


57,186 
57.180 


Maximam  etresii  on  Joint  per  aqaare 
inch. 


Tenaion 

ongroaa 

aection 

of  piate. 


Pound*. 


37, 7riO 

38,ueo 


i.'i,  560 
30,*260 


37.000 
80,420 


36,800 
38,250 


37,010 
43.730 


Tenaion 
on  net 

HfCtioil 

of  plate. 


Poundh. 


•6,070 
«8,:J)»0 


75,000 
05,400 


50,I40 
03,0S0 


60,110 
71,000 


07,390 
77,050 


Cora- 

preaaion 

on  bear- 

iuf;  Bur- 

face  of 

riveta. 


PounAa. 


88,080 
00,060 


113,960 
98,200 


08.830 
105, 100 


70. 130 
81.730 


86,670 
100, 120 


EOi- 


on 

riveta. 


Pmind*. 


35,070 
37,370 


46,820 
40,900 


40.770 
43,100 


27,600 
29,030 


30,640 
35,480 


Temper 
atnn^ 
of  joint 
in  do- 
greea 
Fahren- 
heit. 


PercL 

66.1 
68.1 

200 

70.6 
68.6 

300 

64.7 

• 

68.0 

850 

64.5 
66.0 

• 

250 

66.3 
76.4 

306 
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TAHULATION  OF  SINGLE- 


STKRL  PLATE— Contimusl. 


Shoet  lottora. 

Nominal  thick- 

UI'HH. 

SIko  of 

Actnal; 

A\    1    ^\m 

o 

6 

'A 

IMatP. 

<Jovor». 

Style  of  Joint. 

Plato. 
Jncft. 

Covers. 
ImK. 

nve.taand 
holofi. 

tiju'k- 

nofM  of 

plato. 

Inch. 

'\ 

JmK 

S 
S 

S 
S 

■  s 
s 

\ 

.  ■      ; 

1 

A 

10 

13an«»X 

1106 
J107 

oooooo 

.470 
.471 

f—          law       —% 

i 

i 

^       \ 

• 

\             1 

UOH 

T 
T 

2 

^ 

iSyt'pvteh. 

t 

1 

I 

13  anal 

.4f« 
.482 

j    lAOB                  2AQB        V 

1                                                     1 

\             ] 

• 

'~~a%'vitcii. 

t 

UIO 
1411 

T 
T 

0 

() 

8 

\ 

i 

R 
lA 

ill 

Maml  1 

.481 

.  4K;". 

{ 

\ 

\           } 

"  ^vvtcur    ■  f 

1412 

R 

R 

R 

^^r\f\r\r\/^y'L 

1 

j"fl 

L^andl 

.4K4 

1413 

It 

R 

R 

<jlxjocx^  ^ 

i 

in 

if;  Hill  11 

.4hl 

^           jsr          -^ 

1 

(        \ 

\            } 

1415 

S 
S 

S 
S 

S 
8 

OOOOOO 

*--            22'/*              -^ 

\ 

Saudi 
URjidl 

.472 
.46X 

1 

1 
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RIVETED  BUTT  JOINTS— Con  tin  nwl. 


STEEL  PLATE— Con tinQod. 


Sectional  luroa  of 
plate. 


GroHn. 


Sq.  inch. 


5.097 
COlO 


6.  .''•61 
6.512 


«.  8r»o 


n.  81.T 

5.  772 


6.023 
5.967 


Not. 


Sq.  inch. 


3.520 
3.537 


4.010 
3.982 


4. 
4. 


:«4 

370 


2.009 
'J.  &Sfi 


3.191 
3.159 


Rearing 

Kurfaco 

of  ri  veto. 


8q.  inch. 


2.4CD 
2.473 


2.  .Wl 
2.  fsiO 


2.  r.25 
2.  MG 


2.904 
2.  i<Hi} 


2.832 
2.808 


Sbearine 
area  of 
rivolA. 


Sq.  inch. 


7.216 
7.216 


7.  ''16 
7.216 


7.216 
7. 216 


9.495 

0.426 


9.  42.'i 
9.425 


Tenailo 
rttrenj^tli 
of  piu(e 

per 

flqnare 

inch. 


Poundi. 


.'iO,  050 
59,050 


Maximum  atreaaon  Joint  per  flqnaro 
inch; 


Tnnsiion 

on  i;ro8A 

aection 

of  plate. 


60,  (MK) 
60.  004) 


00,  noo 

60, 000 


•*4, 


IRO 
57,  180 


SO.  O.jO 

50,  o:iO 


Tonrtinn 
on  net 
aection 

of  plate. 


PountU.  I  Pounds. 


44.790   r«,l10 
30,210   IMI,li:fO 


40,610  7G,a'JO 


45,  306 
40. 0'lO 


S.'s  0?0 
34,  300 


35,  000 
40,  250 


71.690 
63,  .'iOO 


7i,rro 


Com-    I 
proHHion 
on  bear- 
ing Hur- 
face  of 
rivota. 


Effl- 
Shearing  .fj^nl 


on 
rivota. 


Poundt.  I  PoundM 


108,830 
O-'i,  310 


87,220 
32,660 


102,  .'iOO       86. 230 
llO.OHti   4J,04H» 


Peret. 


123,050 
108,  8<M) 


71,900 
68,780 


22.1.50 
21,(»60 


7i,  430 
85,510 


22,300 
25,480 


76.0 
66.3 


66  4 
77.6 


75. 
66. 


62  8 
60.1 


50.2 

6ai 


Tomjter- 
atiire 

of  Joint 
in  de- 
gree* 

Faliren- 
Ifl^it. 


400 


51  0  • 


3  VI 


250 


30C 
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TABULATION  OF  SINGLE- 


STEEL  PLATE—Continnod. 


Sbeet  lottern. 


o 
6  » 


U1A 
1417 


1418 
14]0 


1420 
1421 


1422 
1423 


1424 
1425 


T 


r 


V 
V 


s 
s 


T 
T 


Covora. 


O 
O 


P 
P 


s 
s 


o 
o 


Q 


o 
o 


p 
P 


Stylo  of  joiut. 


S 
S 


o 
o 


/ 


ZWpitch. 

K>00-0-0-0^ 


<- 


J3^" 


^ 


_         faT  >f  pi  irn . 


oooooo 


/ 

t 


I 


~  2^3  pi  frit: 

K>ooooa 


\ 
/ 


7.5.' 


^ 


I 


; 


./ 


SWpHcTu     \ 


1434, 


1435 


+ 

'n 

^ 


1 


Nominal  thick- 

ntwa. 

Plate. 

Covers. 

1 

Siseof 

rivotAand 

holoH. 

Actual 
thick 
UfMaof 
plate. 

Inch. 

Inch. 

/nr/t. 

/ncA. 

.",1 

r> 

1 5  and  I 
is  audi 

.468 
.482 

h 

• 

r. 
18 

J Sand  I 
Unndl 

.481 
.482 

ft 

ft 

in  and! 
Jgandl 

.470 
.483 

ft 
ft 

i;;  and  1 
\'ifxw\  1 

.4G9 
.473 

ft 
ft 

;?: 

{H  and  1 
,£  aud  1 

.484 
.483 
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RIVETED  niJTT  JOINTS -Continued. 

STEEL  PLATE— Continnod. 


SfH'tiuiial  area  of 
pluto. 


(lro!«H. 


Net. 


B«nring 
of  rivets. 


Siq.  ineh. 


0.327 
fi.  ni-j 


C.R59 
6.K83 


7. 104 
7.  'J45 


C,  107 
6.  'JJO 


0.000 

0.  o:ri 


Sq.  ineh. 


3.510 
3.020 


3.973 
3.001 


4.KH) 
4. 347 


1  Of*'* 

3. 8r.r» 


4.240 
4. 217 


Sq.  inch. 


2.808 
2.8U2 


2.880 


2.874 


2. 345 
2. 30.5 


2.420 
2.41& 


Slionriiia 
area  ni 
rivetH. 


Sq.  inch. 


or. 


9. 42f 
0.4 


♦w; 


9.425 
9.  4J5 


9.425 
9.425 


7.854 
7.85* 


7.854 
7.  Hr>4 


Tonailo 

Rtrenji^h 

ofptato 

per 

nqiiare 

iuch. 


Pound*. 


69, 050 
OO.OCMi 


60,000 
00.000 


Maximnin  strosii  on  Joint  per  square 
inch. 


Tonsioa 

on^rosA 

8<M)tion 

of  plate. 


PnundM. 


34,600 
3(>,950 


43, 710 
38,  720 


58, 000 
58, 000 


.59,  O.W 

59,  l)W 


60,000 
00,  000 


44.  840 
38,  740 


39.730 
45,  420 


48.  9.''.0 
40,000 


Tpnaion 

on  not 

wction 

of  plate. 


Poundg. 


li<i,770 


74,4170 
04,570 


«i4,110 
7:t,*J50 


7A,N90 


Coni- 
prefiHioii 
on  bear- 
ing Hur- 
face  of 
rivetft. 


Pounds. 


78,090 
fa,  220 


103, 880 
92, 150 


112.2.''.0 
96,  H.'iO 


104,490 
1 19,  450 


137,110 
111,400 


Shearinj: 

on 

rivets. 


Po^tnda. 


23,100 
25, 530 


31,810 
28, 270 


34, 230 

29, 7H0 


Em- 

ciency 
ofjonit. 


Per  et 


31,200 
:i.'S.H40 


41.510 

3-t,  280 


60.3 
61.5 


72.8 
64.5 


77.3 
60.9 


07.2 
70.9 


81.5 
07.6 


Temper- 
ature 

of  Joint 
in  de- 

Fahren- 
heit. 


200 


(•) 


(t) 


400 


(!) 


*  Stfained  while  at  the  temperature  of  ino*^  Fahr.  ami  nllowed  to  r.oi>l  li<>foro  rupture. 
1  Stniined  whih>  at  tlie  temperature  of  .'»oO"*  Kalir.  nml  iilloweil  to  r.ool  bi-fore  ruptnre. 
\  Strained  while  at  tlie  tiemperaturc  of  ftOo^  Kahr.,  thru  eoo)e<l  to  150^  Falir.  ami  rui>tured. 


1532        TESTS    OF    IRON,    STEKL,    AND    OTHER    MATERIALS. 


TABULATION  OF  SINGLE 


STEEL  PLA.TK— Continaod. 


Sheot  lottors. 

Nominal  ihlck- 
nofM. 

Size  of 

rivptaaiid 

bolOH. 

• 

o 
o 
'A 

Plato. 

Cov 

era. 

Stylo  of  joint. 

Plate. 
Jneh. 

Covora. 
Jneh. 

Actnnl 
thk-k- 

IlOHH  of 
plate. 

Inch. 

Inch. 

\            / 

• 

1426 
1427 

s 
s 

S 

P<^^0' 

i 

\ 

'k 

I,*aandlft 
1,^  ami  I  ft 

.474 
.47.'> 

/            \ 

\            1 

1428 
1429 

T 

S 

8 

2 

• 

t 

l^andlfc 
li'^  and  1ft 

.479 
.46.'i 

I 

\ 

\             1 

1430 
1431 

U 

ir 

() 
() 

o 
o 

'63^66 

\ 

A 
A 

lAandlft 
l^aan^Hft 

.4ft4 

.4Kt 

I 

\ 

\          ■    ^ 

1432 
14:» 

u 

p 
p 

p 
p 

obWoc 

'-                    2ST                  - 

\ 

A 

1  Aand  1ft 
li'«audlft 

.484 

.481 

/ 

\ 

\        r 

1434 
1435 

R 

s 

i 

t 

X 

\ 

P. 

lAamlU 
lAandlft 

.472 
.475 

( 

\ 

1 

• 

TEyXS    OF    IKON,    STEEL,    AND    OTllEB   MATERIALS.         1633 


BIVEl^ED  BUIT  JOINTS— Continued. 


STEEL  PLATE-Continuod. 


surfMCU 
ut'rivoU. 


Slieimii^ 
ai*ua  of 
rivelM. 


8q,  inch. 


Stj.  wm;A. 


3.238 
3.130 


9.  son 

6.802 


7.270 
7.215 


6L108 
0.232 


3.620 
3.632 


4.043 
3.968 


8.538 
3.560 


3.200 
3.206 


3.233 
3.139 


3.277 
3.260 


3.827 
3.247 


2.065 
2.672 


11.028 
11.  e'J8 


11.928 
11. 928 


11.928 
11. 9'J8 


11.928 
11.  928 


9.040 
9.940 


TodhUo 

of  plato 

per 

Mf|ii»n) 

luch. 


Maximum  atroHS  on  Joiot  i>tir  sqiuure 
inch. 


TeiiHlou 

oiifcroiiH 

suction 

of  plaU». 


TenHiou 

on  net 

\  miction 

of  plate. 


Pounds. 


SO.OTH) 
50,050 


60,000 


Poundit. 


35,070 
30,420 


58,000 
58,000 


58,000 
58,000 


69,0.'i0 
59,050 


40,  330 


Poundit. 


74,410 
4I4,»10 


^(0,690 


50,050      3:1,420  4M»,840 


36,390 
33,660 


44,490 


30,670 
36,200 


6,1,150 
63,870 


65,000 
Sl,OSO 


04,100 
63,»70 


Com- 

prosaion 

onlMwr- 

inx  snr- 

faco  of 

rivottt. 


Pounda. 


66,340 
57,330 


80,730 
66,840 


76,  500 
71,160 


81,430 
99,010 


85,540 
84.420 


Shearing 

on 

rivoto. 


PovLndt. 


18,630 
15.410 


Effl- 

otoncy 

of  joint. 


PereL 


90.3 
51.5 


21,880 
17,590 


21.040 
19,450 


22,030 
26,060 


22,850 
22,690 


67.2 
66.5 


Temper- 
atare 

of  Joint 
in  de- 
greea 

I^hron 
heit. 


300 


350 


62.7 
68.0 


62.3 
76.7 


62.0 
61.2 


700 


000 


1534        TESTS    OF    IRON,    STEEL,    AND    OTUEK    MATERIALS. 


TABULATION  OF  SINGLE- 


STKEL  TLATE— Coutiuuid. 


Klieet  loitoi'H. 


I  Nuiuinal  tbiuk- 

i  U4M8. 


o 
o 


14:16 

1437 


1438 
143U 


1440 
1411 


1442 
1443 


TT 

U 


TT 
U 


U 


—     '  Plato.       Covork^ 


O 
O 


1* 
P 


P 
P 


P 
P 


O 
O 


P 
P 


P 
P 


P 
P 


St>h'  of  Joiul. 


Plate. 


I 


; 


PO-Q.-0- 


O 


— ^ 


\ 


} 


'2%'^i^ii: 


!^- 14% -^1 


3  pitch. 

c>ot>oa 


'k 


{ 


J  Itch. 


\ 


(Jovcre, 


Sire  of 

I'ivitHttud 

holes. 


Itich. 


B 
10 

1« 


10 

K 

IS 


Til 

K 


ItiCh. 


liVandlJ 
l,VauUli 


l,\j  uud  1* 
ljV»u<ili 


I, 'a  and  14 
1  ,'o  aud  14 


^\    I  ^  and  14 
lT*aandl4 


Actual 
Uiick- 
Dcsa  of 
plat4). 


Inch. 


.483 


.4H4 
.485 


.4S2 
.483 


.483 
.481 
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RIVETED  BUTT  JOINTS— Coutiuucd. 


STKSL  l>LAT£.'CuaUuiMd. 


Sjectiooal  iirea  of 
pUtle. 


UruHM. 


8q.  iiith. 


Not. 


Bf*avlnc 

AurfMiw 

of  ri>bU. 


Shearing 
anui  of 
rivolH. 


6. 6:{2 
6. 0:)2 


e.tf65 
0.974 


7.230 
7.200 


7.564 
7.5«6 


Sq.  ineJi,  ifiq.  inch. 


3.021 
3.921 


4.24:r 

4.*i46 


4.  519 
4.528 


4.837 
4.843 


2. 71 1 
2.711 


2. 722 
2,728 


2.711 


2.717 
2. 722 


Sq.  itieh. 


9.940 
t».040 


U.  1V(0 
9  940 


9  040 
9.940 


9.910 
9  040 


M^ziuiuui  etroas  on  Joiut  per  square 
inoh. 


T«*u»ilM 
fitreii};tli 
of  plaM 

por 

sqiiaiv 

inch. 


I*0UHd«. 


60,000 
00,000 


58,  CW^ 

58,  a> 


58,(00 
58,000 


57,410 
57. 410 


Tenniou 

OUKtOlM 

Hcction 
of  plaio. 


I'uttndif. 


42. 430 
38, 720 


05,440 


46,  G"0 
38,900 


30. 180 
40.030 


38,  570 
39,160 


IVunIoii 

ou  IU*i 

mm:  I  ion 
oi  i>1jIo. 


Puutui*. 


Com- 

on 

iwK  Hur-       .     . 
fato  of     riv»w- 

riveu. 


pQund» 


103, 580 
94,  TM 


Y6,5.'(0    119.320 
«J,W»0     09. -^^ 


tf5,04»0 


60,450 
61.  170 


104.500 
108,  22U 


107,A10 
108,S3O 


Pvundt. 


28,250 
25,840 


32,0»<0 
27,290 


28.  fiOO 
29,630 


29,410 
20,800 


Em- 

oiency 
of  joint. 


Per  ct. 


70.5 
64.5 


80.3 
67.0 


67.5 
70.0 


67.2 
68.2 


Temper- 

atuie 

of  joint 

|n  do- 

Fahrau- 
lieit. 


500 


500 


200 


1536        TESTS   OF    IRON,    STEKL,    AND   OTUER   MATERIALS. 


TABULATION  OF  SINGLE- 


STEEL  PLATE-ConUuacd. 


Sheet  lettero. 

Nominal  tbick- 
Dew. 

Sizoof 

riveUaDd 

boles. 

Actual 
thick- 
no88of 
plate. 

Inch, 

• 

s 

•-• 

o 
d 

• 

Covers. 

Style  of  Joint. 

• 

Plate. 
Ifteh. 

Covora 
Inch. 

Inch, 

\          } 

1444 
1445 

V 
V 

K 

E 
E 

In 

1 
1 

1 

lirnS  \ 

.621 
.624 

I 

/                   \ 

V 
V 

E 
E 

£ 
E 

> 

^ 

1 

! 

[ 

liss  1 

.616 
.624 

1446 
1447 

^t#92 

t 

1 

/               / 

^     1406               Ui7 

1% 

144H 
1449 

V 
V 

£ 
E 

> 

B 

E 

\ 

• 

5-                   lak^               -H 

\ 

8 

,3  and   | 
Hand  I 

.621 
.624 

I 

« 

\ I 

14.'iO 
1451 

w 
w 

F 
G 

O 
G 

( 

1 
1 

1 

8 

{gaud   I 

.610 
.611 

/ 

\ 

1462 
1453 

V 
V 

S 

E 

E 
S 

i 

pd^oo 

t 
4^ 

1 

1 

Uand  1 
Iftand  1 

.624 
.620 

\ 

TESTS    OF    IRON,    STEEf.,    A.\l)    OTIIEU    MATEBfALS.         1537 

RIVETED  BUTT  JOINTS— Con tiinie<l. 

STEKL  PLATE-Coiitinued. 


Sectional  area  of 
plate. 

Bearing 

surface 

ofriirets. 

Gross. 

Net. 

Sq.ineh. 

SqJnch. 

Sq.ineh. 

6.086 
7.020 

3.726 
3.744 

3.260 
3.276 

7.302 
7.488 

4.158 
4.212 

3.234 
3.276 

7.918 
7.066 

4.658 
4.680 

3.260 
3.276 

8.241 
&249 

5.030 
9.042 

3.202 
3.207 

7.488 
70440 

3.744 
3.720 

3.744 
3.720 

Shearing 
area  of 
rivets. 


Teusflt) 
strenf^h 
of  plnte 

per 

R<inaro 

inch. 


Maximum  HtrcMs  on  joint  per  sqnare 
inch. 


Tension 
engross 
section 
of  plate. 


^.  iiieh. 


7.216 
7.216 


7.216 
7.216 


7.216 
7.210 


7. 210 
7. 216 


0.425 
0.425 


PoundJt. 


H,  Ex.  31 97 


55,000 
55,000 


55.000 
55,000 


5.%  000 
55,000 


57,200 
57,200 


55,000 
55,000 


Pounds. 


33,750 

34,6;;o 


36,700 
35, 120 


0)1,440 


41,030 
86,800 


89»320 
86.850 


32.080 

32,0430 


Tension 
on  net 
sect  ion 

of  plate. 


Pvuiidt. 


0:i,^J80 
04,740 


71,*J70 
09,JlOO 


04,990 
00,900 


64,150 
04,110 


Com- 
pression 
ou  bear 
Infr  sur- 
fnco  of 
rivets. 


Pound». 


72,  .330 
74,000 


84,010 
80,280 


S7,030 

30,440 


101,840 
80,370 


101, 180 
04,700 


64,150 
04,110 


Shearing 

on 

rivets. 


Pound». 


82,670 
33.600 


40. 010 
40, 570 


44.000 
42,  ISO 


25,480 
25,300 


Temper- 

Mturo 

Bffi- 

ofjoint 

clen<iv 

in  de- 

of  joint. 

irrees 

Fahren- 

heit. 

Perot. 

60.1 
62.7 


G6.0 
63.8 


76.2 
66.0 


68.6 
64.3 


58.3 
68.3 


300 


400 
600 


1538        TESTS   OF   IftON,    STEEL,    AND    OTHER   MATERIALS. 


TABULATION  OF  SINGLE- 


STK£L  PLATE-Gontiimed. 


Bhet 

■ 

•*£ 

«D 

« 

Plate. 

o 

6 

% 

145i 

V 

1456 

Y 

UriO 

W 

1457 

W 

H5M 

W 

1460 

W 

1460 

X 

1461 

X 

1162 

V 

1463 

w 

Covers. 


% 


I 
U 


I 
J 


F 
F 


B 
S 


P 
O 


I 
H 


1 
I 


F 
F 


Style  of  Joint 


\ 


; 


19% 


IJL- 


\ 


Nomixuil  thick- 
neiw. 


Pl»te. 


llMih. 


I 
i 


i 
I 


\ 


I 
I 


I 


Coven. 


JTncA. 


I 


I 


t 


I 

I 


t 


Si  so  of 

riToteacd 

holoH. 


incA. 


|5ona  1 
ioaiKl  1 


Uaiitl  1 
liand  1 


I3»nd  1 
is  and  1 


iland  1 
{{and  1 


If 


and  1 
nnd  1 


Actnal 

thick- 

noMof 

plate. 


ifusA. 


.622 
.bl8 


.612 
.611 


.610 
.608 


.617 
.618 


.608 
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RIVETED  BUTT  JOINTS— Continued. 


STKEL  PLATE— Coutiuui'd. 


iSoctional  aroa  of 
plate. 


QruM. 


8q.  inch. 


7.031 
7.88U 


8.2G2 
&249 


8.662 
8.064 


9.265 
9.282 


8. 2r4) 
7.965 


Not 


tSq.  ifieh. 


4.199 
4. 172 


4.690 
4.683 


6.002 
5.010 


5.553 
5.674 


5.109 
4.925 


BenHng; 

surface 

ofrivete. 


Sq.inch. 


3.732 

3.708 


3.072 
3.006 


3.060 
3.048 


3.702 
8.708 


3.150 
3.040 


She»iinss 
arfa  of 
rWoto. 


Sq.ineh 


9.425 
9l425 


9.426 
9.426 


9.425 
9.426 


Tinmile 
strttntfth 
of  plaio 

I»er 

nqaniv 

iocli. 


9.425 
9.425 


7.854 
7.854 


/"Mmc/t. 


66.000 
56,000 


67,290 
57,290 


57,290 
67,290 


55,040 
66,940 


55,000 
57,290 


Maximiiui  stieaii  on  Joint  per  tiqiiare 
iooh. 


Tfunion 
on  gruHH 
aection 
of  pinto. 


Pttunds. 


34.120 
34,000 


30,400 
36,020 


37,720 
37,540 


37,300 
37,000 


.16, 780 
36,060 


Tension 

on  net 

Rection 

of  plate. 


Foundt. 


•4,440 
•4,4dO 


G5,«80 
04,830 


64,3  to 
•4,S50 


69,I60 
tfl,6JO 


.•>7, 840 
&0,770 


Com- 

prottHloti 

on  bi^ar- 

inir  Hiir> 

face  of 

riveta. 


PoundM. 


72, 510 
72.JS50 


82,110 
81,040 


80, 200 
89, 170 


93,250 
92,620 


03,  810 
00, 84U 


Ktti 
rlvrti*. 


Povndt 


28.710 
28*420 


32.000 
31. 520 


38,490 
34,510 


36,440 


3r,6i?0 
37,500 


Peret. 


00.0 
61.8 


0't.0 
62.8 


65.8 
65.5 


66.0 
66.1 


65.0 
64.5 


TemiMT- 
atnru 

of  Joint 
ill  d<'- 

Ftilirt'U 
hilt. 


1640         TESTS    OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 


TABULATION  OF  SINGLE 


ST££L  PLATE-^ontinued. 


«D 


I 


U64 
1465 


1466 
1407 


1468 
1469 


1470 
1471 


1472 
1473 


Sheoi  letterH. 


V 
V 


W 
W 


W 

W 


V 

w 


Covers, 


Style  of  Juiiit. 


x^«»  » 

£ 

K 

1) 

£ 

G 

G 

N  ^V 

O 

H 

I 

I 

NA" 

J 

I 

J 

I 

K 

F 

F 

Nominal  thick' 


k 


/ 


.2£: 


\ 


Plate. 


Coven*. 


Size  of 

rlveUaod 

bulcH. 


Inch. 

Inch.  1 

1 

1 

i 
1 

1 

\ 

1 

\ 

t 

\ 

1 

Ineh. 


liVnodll 
l^eOndU 


l^VanilU 
Ij^  aud  li 


l,\,andl| 
li^andU 


I,',  and  H 
l^aodll 


1 A  »nd  IJ 
1,^  and  U 


Actaal 

tbitk- 

neMi  of 

plaie. 


JneK. 


.624 
.623 


.613 
.606 


.618 
.600 


.610 
.616 


.628 
.600 
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RIVETED  IJUTT  JOINTS— Continued. 

STSEL  PLAtS— Continaod. 


Sectional  area  of 
plaUs. 

GroMs. 

Nol. 

Sq.ineh. 

Sq.  inch. 

m 

7.950 
7.940 

3.738 
3.744 

&ao9 

&181 

4.131 
4.090 

8.735 
&090 

4.507 
4.579 

9.285 
9.240 

6  107 
6*082 

* 

8.239 

7.978 

4.706 
4.652 

Brnriufr 

Hiirfnci) 

ofnvett*. 


Shearing 
area  irt 
rivrtf*. 


Sq.ineh. 


4.212 
4.205 


4.138 
4.091 


4.138 
4.111 


4.176 
4.168 


3.633 
3.426 


Sq.ineh 


Maximum  strosa  on  Joint  per  sqnaro 
inch. 


11.928 
11.928 


11.928 
11.928 


11.928 
11.928 


11.928 
11.928 


9.940 
9.940 


Tenailo 
atrenfi^th 

*»*'Plj'«   Tonaion 

iL^u       section 
>°*^**-      of  plate. 


Tension 

on  net 

section 

of  plate. 


Pound*. 


55,000 
55,U0U 


57,290 
65,940 


67.200 
57,290 


55,940 
55,940 


55,000 
57,200 


Pounds. 


31.000 
81,090 


Pounda. 


lMl,i:lo 


38,150  66,3AO 
33,240  4H»,t|A0 


34,260 
34,790 


34,980 
34,770 


36.350 
37.100 


4MI,030 


63,600 
3,dtlO 


63,640 
65,OdO 


Com- 

preHsion 

on  bear- 

in]i(  anr- 

faoo  of 

rivets. 


Pofmdt. 


Shearing 

on 

rivets. 


68,600 
58,780 


66,240 
66,240 


72,330 
78.540 


77,740 
77,270 


84  770 
80*400 


Poundt. 


BIB- 

cieney 

of  Joint. 


Peret. 


20,720 
20, 720 


22.980 
22,720 


56.5 
66.5 


67.8 
58.0 


26,000 
25,350 


27,230 
26. 030 


30,130 
20,780 


Temper. 

atare 
of  Joint 

in  de- 

crw's 
Faliren- 

heil. 


59.8 
60.7 


62.5 
62.1 


66.1 
64.7 


1542        TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 

•   TABULATION  OF  SINGLE 


STEEL  PLATE— Continued. 


■ 

o 


1474 
1475 


1476 
1477 


1478 
1479 


14S0 
1481 


Sheet  letters. 


Plate. 


W 

W 


W 

w 


X 
X 


G 


Coveni. 


H 

a 


I 
I 


T 
I 


E 
E 


1) 


J 
J 


E 
B 


Style  of  Joint. 


\ 


) 


Svff'pi&h* 


( 


\ 


Koniinal  thick* 
nenM. 


Plate. 


Inch, 


I 
f 


I 
I 


Covora. 


Ineh. 


I 
t 


I 
I 


§ 
ft 


Sir.o  of 
rivet  ft  and 

llOlOH. 


Inch. 


1,1b  and  U 
li^iaudU 


li^andU 
ItVandli 


Actnal 

thick- 

nt^sM  or 

plate. 


Inch. 


li^iftndU 
lAiftndl* 


Wn  and  Iji 
IrVandli 


.809 
.610 


.010 
.600 


.010 
.623 


.025 
.6*21 


TEiiTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS.        1543 


RIVETKD  BUTT  JOINTS— Continneil. 


8TBEL  PLATE— Continued. 


f 


Sectional  aim  of 
pUte. 


GroM. 


Sq.ineh, 


8.3A3 
8.381 


KKKt 
8.730 


a  240 
f».:U5 


7.  81 » 
7.763 


Not. 


Sq.inch. 


4.03C 
4.  Ufifl 


r>.  402 
5.313 


5. 77S 
5. 8n 


5.000 
4.068 


Bcflrini; 

Hiirfaro 

ofriveU. 


Sq.ineh. 


3.426 
3.431 


3.431 
3.426 


3.405 
3.604 


2.813 
2.70C 


Shmrinii; 
urea  ot 
rivetA. 


Bq.ineh, 


0.1M0 
O.MO 


0.040 
0.940 


0.040 
9.040 


7.052 
7.  OiV-» 


Tennile 
ntraiinth 
of  plAt4\ 

per 
HqiiHro 

inch. 


Pound$. 


57, 200 
57.20U 


.•57.290 
57.290 


56,040 
55,9t0 


56,000 
55.01)0 


Mftximnoi  streM  on  Joint  per  nqoare 
inch. 


TonftioD 
on  i^roitH 

of  plate. 


Pounda 


Tension 
on  net 
wciiuii 

of  plate. 


Poundi. 


.W.I.'U)  64,6.*IO 
3A,120  4»4,54l> 


.18,620 
:I8,  180 


88.480 
38,410 


87,340 
38,440 


0.1,I40 


Com-    I 
rivete. 


PoundM. 


Pound*. 


Effi- 

clt-ncy 

of  Joint. 


Perot. 


03,110 
03.  no 


09,410 
07,  4:.0 


64,arO    in'.\030 
Olvl'IO    U»i,44<i 


58,860 
60,000 


103,730 
lOG,  700 


32,090 
32, 14U 


3t.  310 
X{,58U 


30,110 


86,600 

:i7,a*JO 


66.5 
66.5 


07.4 
06.0 


as.  7 

08.6 


67.9 
69.9 


Temper- 
II  hire 

of Joint 
inile- 
(•rwR 

Fahrun* 
heit. 


1544        TESTS   OP   IRON,    STEEL,    AKD   OTHER   MATERIALS 


TABULATION  OF  SINGLE- 
BTESL  PLATE--Contfnaed. 


Sheet  letters. 

■ 

Nominal  thick- 
ueas. 

Sfseof 

rtvetaaad 

holea. 

Aetna! 

thiek- 

neaaof 

plate. 

Plate. 

Covers. 

Style  of  Joint. 

Plato. 

Covers. 

1 

Inch. 

Inch. 

Inch. 

Jneh. 

1482 
1483 

Z 

K 
K 

K 
K 

oaxxD 

<-           jar 

o 

1 

I 

ii 

\i  and  1 
li  audi 

.736 
.757 

; 

1 

• 

1484 
1485 

Z 
Z 

K 
P 

K 
P 

r 

< 

??<iyq 

o 

11 

\ 

f. 

is  and  1 
I  and  1 

.742 
.762 

1 

/                       '        1 

!;^~^^?^"*x*vZ 

^-^^ 

1 

1486 

1487 

z 
z 

L 
L 

M 
M 

/ 

1 

t 

\'i  and  1 
iiaudl 

•     .749 
.764 

^^^iftS. 

t 

t 

1488 
148U 

z 
z 

N 
O 

N 

N 

• 

poopc 

>c 

^ 

!  + 

1 

i 
1 

^ 

31  and  1 
ilandl 

.745 
.735 

{ 

\ 

; 

• 

~^w^r- 

t 

• 

1490 
1491 

z 
z 

K 
P 

•p" 

fr-         J2^r 

C 

i 

liVandll 
l,*«and]i 

.723 
.762 

1 

TKSTS   OP   lEON,    STEEL,    AND   OTHER   MATERIALS.         1545 
RIVETED  BUTT  JOINTS— Cod tioued. 


STBEL  PLATE— Contfained. 


I 


Sectional  area  of 

Maximum  stress  on  Joint  per  square 

plate. 

inch. 

Tensile 
strenflfth 
of  plate 

per 
square 
inch. 

Temper* 
stnre 

of.iuint 
in  «le- 
srees 

Fabreo- 
heit. 

Gross. 

Ket. 

Bearins 

surface 

ofriTcts. 

Shearinjr 
area  of 
rivets. 

Tension 
on  f[mtm 
section 
of  plate. 

Tension 
on  n«>t 
section 

of  plate. 

PmmdM. 

Com- 
proflsion 
on  bear- 
ing Hur* 
race  of 
riyets. 

Shearing 

on 

riTeis. 

Effi- 
ciency 
of  Joint. 

8q,imth. 

Hq.imtk, 

8q,inek, 

Sq.inak. 

Pound$. 

PoundM. 

Poundt. 

Pomufs. 

Peret. 

8.847 

4  4S1 

4.416 

9.425 

59,000 

31,990 

63,ATO 

64.000 

30,030 

54.2 

9.009 

4.557 

4.542 

9.425 

99,900 

31,9ii0 

4I3,«I60 

64,070 

30,870 

54.2 

9.475 

5.9SS 

4.452 

9.425 

69,000 

34,440 

64,9M 

73.290 

34.620 

&&3 

•••••••-. 

9.7-^3 

5.151 

4.572 

9.425 

59,000 

34,700 

«iy,340 

73,790 

35,900 

58.8 

■•••«•««« 

10.112 

5.018 

4.494 

9.425 

69,000 

86.000 

A3«000 

78.750 

87.650 

« 

50. 3 

10.329 

5  745 

4.584 

9.425 

59,000 

36,780 

<MI,130;    8-2.870 

40,310 

62.3 

10.(124 

A.  154 

4.470 

9.425 

59.000 

38)120 

4UI,A10 

90.600 

42,970 

64.6 

10.488 

fl.078 

4.410 

9.4^ 

59.000 

34,000 

58,4I70 

80,860 

37,830 

57.6 

9.233 

4.353 

4.880 

11.928 

59, 000 

31.050 

• 
M,MIO 

58,750 

24,030 

52.0 

9.596 

4.520 

5. 070 

li.U28 

59.000 

32,000 

67,940 

65,340 

25,740 

54.2 

154f)        TESTS    OF    IRON,    STEEL,    AND    OTHER   MATERIALS. 


TABULATION  OF  SINGLE- 


1 


o 


1402 
1493 


i4»4 
1405 


1496 
1497 


149ft 
1499 


ISOO 
1501 


Sheet  letters. 


Plato. 


Z 
Z 


Z 

z 


Y 
Y 


Z 
Z 


Z 
Z 


Covers. 


M 
H 


N 
O 


? 


L 
L 


L 
Ms 


O 
O 


P 
P 


L 


M 

N 


STBBL  FLATB-^Contiiiiied. 


Stylo  of  joint. 


Kominal  thick- 
ness. 


Plate. 


1^ 


poopoq 


IficA. 


\ 


/ 


(S^rfnicH. 


\ 


} 


ZWmtch. 


a  /a  -pTtcn. 

oooooo 


\ 


\ 


UOd 


; 


7  nWvi^ii.   r 


[ 


I 


I 


f 
I 


CoViTB. 


Inch, 


A- 


^ 


i 


Size  of 

rivets  and 

holes. 


Jn^ 


li^nndU 
1,^,  and  U 


1A»«aiA 
li^andJi 


tiVandli 
It^andU 


1^  and  U 
l^andli 


l^  and  U 
l1^{  and  li 


Aetnal 

tiiick- 

noHs  of 

pUto. 


Inch, 


.736 
.754 


.760 
.700 


.74.') 
.7i5 


.733 
.744 


.702 
.727 


TESTS    OP   IRON,    STEEL,    AND    OTHER    MATERIALS.        1547 


RIVETED  BUTT  JOINTS— Coi)tinne<]. 

STEEL  PLATE— GoDUnuetl. 


SectionAl 
plato. 


of 


GitNIR. 


Sq.  inch. 


9. 951 
10. 179 


10.845 
10.838 


n.l7B 
10.800 


0.624 
9.776 


10. 478 
lO.OOt 


N«t. 


8q.  inch. 


4.983 
5.080 


•5. 715 
5.708 


6.146 


5.501 
5.572 


6.192 
5.015 


BeariDg 

Rnrrace 

of  rivptH. 


187.  inch. 


4.968 
5.0'JO 


5.130 
5.130 


5.020 
4.894 


4.123 
4. 204 


4.2.S6 
4.080 


Shearintr 
area  of 
riveU. 


Sq.  inch. 


11.928 
U.  928 


11.928 
1L928 


11.928 
11.923 


0.940 
10. 030 


9.940 
9.940 


Tensilo 
ntrenDrth 
of  plate 

per 

Bqnnro 

inch. 


MaxiiDnm  stresii  on  Joint  per  square 
inch. 


TenHioii 
on  f,nwH ' 
aoclion 
of  plate 


Pounds. 


iiO.OOO 
SO.OOJ 


50, 000 
50.000 


60.420 
60, 420 


.*i0,000 
59,  OUO 


50,000 
59,000 


Pounds. 


84,270 
33, 770 


'    34,900 
35,810 


38.470 
37, 740 


S.'S.OOO 
3(;,  470 


38, 760 
36, 710 


66,9:10 
67.9«N> 


TenHion 
uii  not 
Hoction 

of  plato. 


Com- 

pre«»{on 

on  Ix^ar- 

ins  Mnr- 

facts  of 

rivet*. 


Poundg. 


6N,430 
6r,;(40 


69,»40 
6N,630 


61,936 

6J*,660 


65«506 
6il,l»0 


Pounds. 


68.640 
67,520 


73.780 
75.650 


85.480 
83,980 


81,700 
84,810 


94,750 
89,880 


Shearinfir 

on 

rivets. 


Efli. 

ciency 

of  Joint- 


Temper* 
Mturo 

of  Joint 
in  tie* 
frroee 

Faliri<n> 
heit. 


Pottnds. 


28.500 
28.810 


Per  et. 


58.0 
57.2 


31.730  ! 
32.540  I 


59.1 
CO.U 


36,040 
34,400 


33,896 

85,550 


40,a50 
.970 


63.6 
62.4 


57.0 
61.7 


66.7 
62.2 


1548        TESTS   OF    IRON,    STEEL,    AND    OTHER   MATERIALS. 

TABULATION  OP  SINGLE- 


STKBL  PLATE—Continoed. 


Shoot  letten. 

NomlDi 

110 

Plato. 

,1  thick- 

m 

sibo  or 

rivoiMaiiil 
lioleH. 

Artnu) 
itiii*k- 

pi  Ale 

• 

1 

o 

» 

o 
"A 

PUtc 

Gov 

oni. 

Stylo  of  Joint. 

Cover!*. 

/ndk. 

Ineh. 

Tneh. 

\             / 

]G02 
1S03 

Z 

z 

O 
0 

P 
0 

p-c^^b-o* 

i 
1 

t 

I  ft  ftnd  1| 
ly.aiitDA 

.'n2 
.741 

7 

\ 

I        ; 

1504 
1505 

z 
z 

M 
M 

L 
M 

fr-            jjV             -J 

t 

i 
1 

t 

l^ftDdU 

.722 
.782 

1 

'          ^ 

\ 

\        } 

1506 
1507 

Y 
Y 

N 

N 

O 
O 

po<2poo 

t 

1 

il 

1 A  and  U 
lAiMrfli 

.727 
.736 

\ 

\ 

V 
Y 

3 

I 

\ 

1 

1 
1 

;^ 

• 

VsanilU 
1y'«  and  1| 

.737 
.7M 

1508 
1509 

^ 
ii 
1 

f 

\ 

1510 
1511 

Y 
Y 

L 
L 

L 
L 

\ 

1 
1 

t 

li^andlj 
li*a  aiid  li 

.748 
.755 

1 

^ 

TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.         1649 
RIVETED  BUTT  JOINTS— Continue*!. 


STEEL  PLATE-Continaed. 


Sectioiwlareaof 
plaie. 


GrtNM. 


Sq.indi. 


10.390 
10.603 


0.761 
10.'J87 


10.367 
10. 474 


11.070 
11. 3J0 


9.018 
9.928 


Net 


Sq»  indi. 


&329 
0.496 


4.346 
4.&72 


4,914 
4.961 


5.542 

5.662 


5.243 

6.2U9 


Boarinf; 

sorfaoe 

of  riveu 


8q.in«k. 


4.061 

4.168 


5.415 
5.715 


5.453 
5.513 


Shearine 
area  of 
rivets. 


Bq.ineh. 


9.040 
9.040 


14.726 
14,726 


14.720 
14.  TM 


5.528 
5.648 


5.675 
4.719 


14.726 
14.726 


12.272 
12. 272 


Tensile 
Mtrenetb 
of  plate 

\HtT 
SqilATO 

inch. 


Maximnm  Htrom  on  Joint  per  Hqaare 
innh. 


Tcnnion 

onKrfMNt 

Miction 

of  plate. 


Tounion 
on  net 
section 

ofplatit. 


Pounds.   Pound*.   Pounda. 


60,000 
.'iO.OOU 


69,000 
50,000 


1,430 

),420 


60,420 
60,420 


00,420 
6U,  4^*0 


Com* 

preMKiou 
on  bear- 
ing sur. 
fiice  of 
riveta. 


Poundt. 


37,900  4>9,*J90 
40.6:t0  4».),S|(I 


29,000   HA,.tJO 
30.0J0  i07,930 


33.610 
:U,6tiO 


34.780 
d4,67U 


36,120 
36,940 


70,1N>0 

ri»o7o 


97. 0.0 
00,600 


52.4G0 
51.010 


,470 


4»8,3N» 
70,400 


63.800 
63,960 


69.650 
69,420 


76,680 
77.710 


Shearinji 

on 

rivets. 


Poundt. 


39,050 
4-»,  970 


19.280 
20.960 


23,660 
28,040 


26,140 
26, 630 


20.210 
29.880 


Em- 

ciency 
of  jiiint 


Peret. 


64.3 

68.8 


40.3 
60.8 


55.6 

55.7 


67.5 
67.4 


Temper- 
ature. 

of  joint 
in  de- 
crees 

Fabrnn- 
boit. 


59.7 
61.1 


1550        TESTS    OK    IRON,    STKKL,    AND    OTHEU    MATERIALS. 

TABULATION  OF  SINGLE- 
STE&L  PLATE— Continued. 


5 

o 

■ 


1512 
1512 


1515 


1516 
1017 


1518 
1519 


1520 
1521 


Sheet  letters. 


Plate. 


Z 
Z 


Y 
Y 


Z 
Z 


Z 
Z 


Oovei*. 


O 
O 


V 

p 


K 
K 


K 
K 


O 
O 


P 
Q 


K 
K 


K 

K 


Style  of  Joint. 


k 


ms 


) 


vV\^ 


:\T'^.^N'v 


3"pUch 


isr 


\ 


Nominal  thick- 
ueiis. 


Plato. 


Inch. 


\ 


Actual 


iv,.U,und.  ^^„r 


Covers. 


nv 
koli'H 


plaif. 


Inch.        Inch.     I  Itieh. 


I 
I 


f 
i 


id 


IB 


7 

Id 


10 


7 
10 


l.^aandli 


1 A  and  11 
Ix'^andU 


«i?*««ndli 
I A  and  U 


lAaudli      .750 
li^iJaudJl       .764 


.760 
.740 


719 
741 


.750 
.741 


l/*«aadU|      .703 
lfl,audlii      .718 


TESTS   OF   IRON,    STEEL,    AND    OTHEK   MATEBIALS.        1551 


BIVETED  BUTT  JOINTS— Continued. 

STEKL  PLATE—Continued. 


Sectional  area  of 
plate. 


G[tN». 


8tj.  iiteh. 


10.328 
10.505 


10.929 
10.7;^ 


11.205 
11.108 


0.405 
9.277 


0.034 
0.348 


Net. 


Bearing 

Marfjico 

ofriveta. 


8q.  ineh. 


JSq.ineh. 


6  640 
5.730 


0.170 

e.o?2 


6. 524 
6.477 


5. 685 
5.572 


6.119 
:>.  758 


4.688 
4.775 


4.750 
4663 


Shearing 
area  of 
rivuta. 


Sq.ineh. 


4.681 
4.631 


3.780 
3.706 


3.815 
3.500 


12. 272 
12. 272 


12.  272 
12.272 


12.272 
12.272 


Tensile 

strength 

of  plate 

p*T 

equaru 
iuck. 


Poundt. 


9.818 
0.818 


9.818 
0.818 


59, 000 
59,000 


00,420 
00, 420 


55,520 
60,420 


Maximum  strum  on  Joint  ijor  sqaaro 
Inub. 


ToiiBion  Tension 
ou  grorts    on  net 


section 


si>ction 


of  plate,  of  plate. 


Com- 

on 

face  of     ^''^^^ 
rivets. 


Poundt. 


50,000. 
50,000 


59,  (KM) 
59,000 


3.1, 730 
85,260 


37,030 
38,720 


36,  530 
38.740 


37,500 
39,U00 


PoundM.  Pownds. 


Pounda. 


ed,74o 

6a  440 


62.360 
«4,930 


37.600 
30,000 


ei,o4o 

58,440 


74,:«0       28,300 
77,570      30,100 


87, 2m 
89,150 


87,440 
92, 920 


93,780 
97,650 


30.220 
33,870 


36,610 
3A,0€M> 


36,  no 

36,850 


07,900 
93, 740 


38,040 
34,980 


Effi- 
ciency 
of  Joint. 


Per  et. 


67.0 
59.7 


62.7 
64.0 


65.8 
64.1 


63.6 
66.1 


63.7 
61.0 


Temper- 
ature 

of  Joint 
in  de- 
grws 

Fuhnn- 
heit. 


1552         TESTS   OF   I  HON,  STKEL,  AND    OTHER   MATERIALS. 


TABULATION  OF  8INGLK- 


STKBL  I'LATK-Coiiliiiuwl. 


e 
6 


1532 

1523 


Sheut  IvtlcTH. 


Plate. 


Z 
Z 


Covers. 


M 
M 


M 


Stylo  of  Joiut. 


; 


r— 


O  D 


k 


^JW        \ 


Ntmiiiial  thick- 

IIPMN. 


riite. 


Inch. 


i 
2 


(>ivt>r»». 


Inch, 


i\ 


I'o 


Siz<^  of 
livetituuil 

liuli'8. 


Inch. 


l^andU 
It'laDdli 


Actual 
thick. 

XVfURA  of 

plate. 


NOTK. — The  figiirea  in  larger  type  indicato  the  manoor  of  failare.    When  different  kind  of  fraotnre 


TESTS    OF   IRON,  STEEL,  AND    OTHEU   MATERIALS.  1553 


RIVETED  BUTT  JOINTS— Coutiuned. 


STEEL  PLATE— Couliuuvd. 


S«)ctioual  area 
of  plate. 


Gru8». 


Net. 


Beuriu}! 

Hurfactt 

of  rivet*. 


Sbeariui; 
area  of 
rivets. 


TeuHiU* 
8treii;rtb 

Hniiiri.     W"K^'»» 
i    !.t         Hi-cliou 
*"''^-     lofplale. 


Maximum  at  rose  on  joint  per  square 
iucli. 


Hfj.inch 


10.  O.TJ 
10. 187 


iifj.iiich. 


t'iq.ituh.  Sq.ineh 


0.  xn 

ti.417 


3.710 
3.770 


Poinulg. 


Pound*. 


Tttcsioii 
on  ni't 
iii'otioii 

of  plate. 


rmnidx. 


C«»niy»reH 
Hion  on 
bearing: 

Burfjift'ofj   riv».'l4« 
rivet  8. 


Elli- 


Toniper- 
atisrtt 

of  join b 
in  dc 
KrofH 

Fnbren- 
lieit. 


9.H18 
SI.  818 


I 


5l»,  noo 

50,  OtO 


•10,  IKIO 
30,  7-JH 


G3,  O&O 


Poundu.    -I'lyundif.  i  l*cr  ct.  \ 


ION0-27O;    40,010 
IO7,;|-J0     41,210 


C7.7 
67.3 


occarred  in  tbo  Bume  Joint  it  \a  indicated  by  employing  larger  ty]>e  in  more  than  one  column. 

H.  Ex.  31 98 


1554        TESTS   OF    IROK,    STKEL,    ANJJ    OTllKK    MATtlilALS 


Tablk 


STEKL  PLATK 


1  Able  of  effieicncietf  of 


Plato, 

No.  of 
toisi. 

1308 
1313 
1314 
1323 
1324 
1337 
1338 
1355 

1356 
13M 
1300 

1367 
1368 
1370 
1380 
1306 

1306 
1401 
1402 
1411 
1412 
1425 
1426 
1443 

1444 

1451 
1452 
1463 
1464 
1481 

1482 
1480 
1400 
1503 
1504 
1523 

Pitch  of  rivoU. 

1 
11"       , 

Per  eent.  \ 
67. 5 
68.3 

IJ"             Ij" 

l*e.T  cent.  \  Per  cent, 
68.0  ,          72.11 
69.  0  '          72L I 
05. 0            Mi 

2" 
Ftreent. 

sr* 

r 

Per  cent 



68."3 

68.6  ' 
64.4 
65. 9 
64.8 
58.7 

08.7 
70  3 
fi7.5 
6a2 
61.7 
60.6 

...... ....| 

1 

64.11 

67.1 
62  6 

1 

1                   1 

63.9 

.!'.".. .l.I.i'!.'.'.'!!'.'.'. 



74.6 
W.7 

1 

7:t.3 

7*J.O 

.  6&2 

68.3 

69.0 
70.1 

70.0 
70.3 
61.7 
6"..  2 
58.7 
57.3 

64.7 
68.9 
66.3 
76.4 
62.8 
60.1 

70.9 
6N.ft 

64.8 
67.4 
50.6 
59.6 

1   •• < 

i" 

64. 5 

03.0 

too 
66.1 

68.1 

am 
79.6 

68.6 

6i.5 
66.9 

1 

76. 0 
(Xi.3 

EO.  2 

!           son 

68. 1 
.Wi 
59.3 

51.5 

76.2 

66.9 

60.0 
61.8 
56.6 

56.5, 

68.3 

58.8 

52.6 

54.2 

f 

1 

r 

r 

60.1 
62.7 

66.0 

63.8 
.'•8.3 
58.3 

54.2 
54.2 

■ 



NoTSe.— Fi^nreH  in  henTy-faced  type  denote  that 
Super  Dumben  otate  the  temperature  of 


TESTS    OF    iliON,    STEEL,    AISD    OTUEU    MATEKlxVLS.         1565 


No.   1. 


ainglc'rivclcd  bull  joints. 


ST££L  1>LATB. 


Pitch  of  rivets. 

Diameter 
of  rivet- 
boles. 

iTichee. 
ft 
ft 

s 

1 
1 

8 
ft 

i 

1 
1 

} 
1 
i 
1 

1 

■ 

1 

li 

1 
I 

11 

H 

li 

2i" 
i'er  cr. 

24" 
Fcr  ct. 

24" 

2ft"  i 

Per  et  | 

1 

2|'/ 

2|" 
PereL 

j/i 

3J" 

3i" 

3§" 

Per  et. 

Per  et. 

Per  et. 

Per  cent. 

Per  cent. 

Per  cent. 

72. 7 
74.0 
70.1 
70.0 
61.5 
63.4 

70.7 
73.3 

6;i.7 

68.4 

76.8 
€7.1 
72.1 
68.5 

60.8 
68.3 
65.4 
68.4 

, 

77.1 
75.0 

73.5 
74.1 

73.7 
73.4 

70.7 

en.  2 

6.'>.4 
611 

72.4 
70.4 
65.3 
08.8 

75.5 
75. 6 
69.8 
69.5 

67.4 
68.3 

6a8 
69.8 

73.2 
75.0 

' 

66.4 

am 

77.6 

60.3 

61.5 

67.2 

56.5 

400 

68.6 

tsoo 

64.3 

75.5 
6«.7 

4U0 

72.8 

64.5 

7nn 

62.7 

58.0 

500 

77.3 

1      66.9 

62.3 

500 

76.7 

67.2 

400 

76.9 

62.0^ 

61.2 

500 
81.5 

67.6 

600 
70.5 

64.5 

500 

80.3 
07.0 

soo 
67.5 

70.0 

1.67.9 
6SJi 

63.6 
62.8 
57.8 
58.0 

59.3 

62.  3 
58.0 
67.2 
49.3 
50.8 

"65.8' 
65.5 
59.8 
!      60.7 
1 

;      64.6 
i  57.tf 
.      59.1 
60.6 
'      55.6 
55.7 

6«.6 
66.1 

62.5 
62.1 

I 

65.0 
64.5 

66.1 
64.7 

1 

1 

66.5 
66.6 

1      67.1  ;  ilA.7 

67.9 
69.9 

• 

66.6 

68.6 

1 

1 

;      6.-^.6 
62.4 

!      57. 6 

!      57.4 

1 

57.0 

61.7 
59.7 
61.1 

65.7 
69.9 

57.0 
59.7 

64.3 
68.8 
62.7 
64.0 

1 

:i  ::::*■; 

65.8 
64.1 

63.6 

66.1 

6:j.7 
61.0 

67.7 
67.3 

joint  did  not  fracture  along  line  of  riveting, 
joints  tested  at  temperatares  above  atmoepherio. 


1556      tests  of  ikon,  stejil,  and  other  materials. 

Table  No.  2. 

Table  of  differeticen  between  the  efficiencica  and  ratios  of  net  to  grow  areas. — Hingle-riveted 

butt  jointSf  steel  plate. 


l>lato. 
Inch. 

I 

• 

■ 
* 

No.  of 

U>8t. 

1308 
1313 
1314 
1323 
1324 
1337 
1338 
1355 

1356 
1359 
1360 
1367 
13G8 
1379 
1380 
1395 

1396 
1401 
1402 
1411 
1412 
1425 
1426 
1443 

1444 

1451 
1452 
1463 
1464 
1481 

1      1482 

1      1489 

1      1490 

1503 

1504 

1521 

1 

1" 

P.  C<. 
6.0 
6.8 

a  8 

7.7 

ao 

9.3 
14.8 

ia8 

13.1 

ll.Ji 

11.1 

11.2 

11.2 

9.7 

6.8 

7.3 

100 
9.0 

11.1 

11.1 
uo 

13.5 
sao 

12.8 

10.1 

300 

12.2 
4.6 

6.4 
9  4 

as 
a  3 
9.5 
9.4 

4.1 
4.1 
5.5 
7.1 
4.8 
6.4 

W 

P.CL 
4.6 
5.6 
6.3 
7.0 

ai 

9  6 

a  8 

7.6 

9.1 
7.7 

9.0 

10.1 
5.4 

a9 
a7 

6.6 

300 
19.6 

8.6 

10.0 

.100 
20.1 

6.2 

300 

15.2 

17.2 

6.5 

9.7 

7.5 
7.1 
a  9 
7.8 

ao 

5.3 
5.8 
7.0 
7.2 

a  2 
a  3 

idth  o 

li" 

-• 

P.ci. 
6.1 
5.4 
7.2 
6.1 

ao 

9.4 
5.9 

7.8 

f  plate 

Ig" 

P.H. 

>bctw< 

U" 

P  (A. 

M'li  rivt'tUok 

[ 

ig"    li" 

1 

»8. 

18" 

2" 
P.et. 

1 
Diame- 
ter of 
rivot- 

p.  a. 

P.tL 

P.tt 

Inches. 

i 

i 

1 

1 

1 

a 

1 
1 

1 

} 

i 

i 

i 
1 
1 

i» 
li 

1 

I 

1 

1 

U 

li 

1 
1 
li 

n 

4.0 
5.6 

11.7 
a  9 
5.8 

10.5 

7.5 

an 

7.6 

9.2 

12.1 

a  5 

* ' 

11.8 
2.1 
3.5 

a  6 

3.1 

1.6 

13.4 

11.3 

a  2 
a8 

7.0 
6.7 

7.5 
7.H 
5.9 
8.6 
9.9 
5.0 

2.1 

SAO 

6.4 

40U 

17.2 

7.4 
100 

4.7 

5.9 
rno 
40.2 

5i3 

300 
17.4 

8.1 

ao 

7.2 
7.2 

ao 

3.7 

6.0 

a4 

7.9 
7.4 
7.3 

6.2 
3.8 

9.6 

7.1 

7.4 

10.1 

9.4 

7.2 
0.8 
9.5 

10.5 

10.6 

5.5 

a  4 

a2 
a  2 

7.9 

a  8 

■ 

5.3 

AOO 

16.4 

400 

14.9 

as 
a  9 

MM) 

21.7 

400 

7.5 

800 

3.2 

ai 

7.6 
7.5 
7.1 

a  7 
-0.4 

a  6 

7.3 
6.« 

a  6 

350 

12.3 
3.5 

AOO 

17.2 
a  9 

4.9 
4.1 

5.2 

400 

14.9 

600 

11.4 
5.4 

.'MD 

17.8 
4.0 

MO 

19.4 

ai 

300 
5.0 

7.5 

3.9 
4.9 

6.6 
6.0 

9.0 
7.6 

3.1 

'J.7 

7.5 

7.4 

a  2 

5.8 

6.9 

ai 

3.9 
5.9 

...... 

-.02 

4.7 
2.4 
5.1 

• 

a  6 

3.1 

a  2 

7.4 

3.4 

7.9 

7.6 

5.8 

i 

3.5 

ao 

2.1 
— O.tt 

2i'' 

Pr.ci. 
4.7 
4.3 

: 

NOTli8.~Fifcnrea  in  heavy-fsced  type  denote  that  Joint  did  not  fraetare  alonj;  lino  of  rivetlnj?. 

Super  numbers  state  the  t4«mperatnre  of  Joints  tested  at  temperataros  above  atmospheric. 


TKSTS    OF    IRON,    8TEEL,    AND    OTHER    M.\TERI.ALS. 


ir>r)7 


Table  ^^).  3. 


Kxcesa  in  alrengfh  of  net  section  in  joint  over  strength  of  tensile  test  strip— si  nglerireled  bntl 

joints,  steel  plate. 


Inch. 
f 

No.  of 

1308 
1313 
1314 
1323 
1324 
1337 
1338 
1355 

1356 
;       1359 
1360 
13«7 
1368 
1370 
1380 
l39o 
1 

1306 

1401 

1402 

1" 
Peret, 

g.s 

11. 1 
15.4 
13.4 
17.4 
19.7 
29.6 
17.6 

21.2 
18.1 
19.3 
19.5 
20.9 
18.2 
15.  5 
14.6 

m> 
15.6 

15.8 

20.9 

fM 

25.2 

25.5 

20.3 

30A 

26.0 
9.8 

15.1 

17.7 
16.6 
16.6 
20.2 
20.0 

8.3 

a  2 

11.6 
15.2 
10.8 
14.4 

Widtl 

Per  et. 

9.1 

8.1 

9.2 

9  7 

14.  1 

15.9 

10.6 

14.2 

h  of  plat 

0  botwcon  rivct-l 

lOloA. 

\r 

Per  et 

H" 

" 

niamo- 

trr  of 

Per  et. 
7.2 
8.8 
10.5 
11.7 
14.4 
17.0 
16.5 
14.5 

14.1 
11. f> 

15.0 
16.8 
9.7 
15.9 
12.6 
12.5 

30O 

32.8 

14.4 

17.8 

aoo 

35.8 

11.8 

:ino 

28.8 

350 

34.4 
13.2 

18.8 

13.5 
17.2 
16.8 
15.8 
18.4 

10.1 
14.1 

16.0 
14.5 
17.4 
17.6 

14" 
Per  ct. 

Per  ct. 

rivpt 
lioloA. 

Per  ct. 

Peret. 

Per  ct. 

Inch. 
1 

1 

,i 

1 
1 

1 

1 

} 

I 
I 

I 

1 

1 
U 

u 

1 

1 

n 

1 

1 

^ 

u 

ul 

U 

■  "6.2 

8.5 

14.7 

14.6 

10.0 

lao 

9.1 
11.0 
11.9 
14.4 
20.1 
14.1 

1 

...... ..|........ 

16.1 
3.2 
5.6 

10.7 

4.7 
2.5 

I 
1 

21. 0 
17.7 

12.7 
13.5 

10.6 
10.1 

1 

■••• 1 

••••••-• 

1 

12.0 
12.5 
10.1 
13.5 
17.8 
10.6 

3.4 
XiO 

10.3 
4on 

28.9 

12.8 

£00 

5.5 
10.8 
12.3 
10.1 

300 

20.6 

is.r 

14.6 
13.2 
13.6 
15.3 

6.S 

12.1 
12.3 
1.5.2 
15.0 
14.6 

9.6 
5.8 

15.6 
11.7 
12.8 
17.9 

a 

r 

14.9 

n.4 

16.3 
15.9 

16.5 

8.9 

10  3 

8.2 
9.8 

12.2 
15.1 

1 

1 

1 

a7 

27.0 

401) 

25.8 

11.3 

12.1 

39.7 

«I0 
12.2 

flOA 

5.2 
14.0 
13.2 
13.7 
18.0 

il.5 

3A0 

19.5 

5.6 

rrno 

28.7 

11.3 

8.7 

7.3 

................. 

1 

, 

1 

.    i     uu 

1 

1 

1      1412 

1       1425 

1426 

1443 

1444 

1451 
1452 
1463 
1464 

1481 

1 

'      1482 
14H0 
1490 
1503 
1504 

i:>2i 

1 

8.0 

400 
24.0 

600 
19.4 

9.1 

UO 

28.1 
6.4 

AflO 
32.0 

10.  I 

I 

1 

r 

MO 

8.1 
12.2 

5.3 
6.5 



11.1 
lO.l 

15.7 
18.5 

5.9 
4.3 

12.8 
12.7 

"'*'*'' 

1 

r 

10.2 
9.7 

lO.l 

9.8 

6.1 
0.9 

1 

1.5.8 
13.  G 
13.2 
16.5 

8.5 
4.7 
9.6 

1 

11.2 
5..3 

11.0 
13.3 

5.  5 

11.5 

13.0 

10.0 



1 
1 

5.r 

10.1 

.15 
-0.9 

2i" 

1 

Peret. 

y.r 

6.9 

( 

1 

!       Av 

1 
1 

1 

praeo  of 
11  JointH 

16.2 

14.4 

12.3 

12.9 

11.9 

11.0 

9.7 

1L8 

7.0 

NoTiw.--FlpiT«*ii  in  heavy-fucod  type  denote  that  joint  did  not  fraotnre  alon^  line  of  rlTeting. 

Super  nnnibora  ntate  tlio  temporatnre  of  Joints  tented  at  temperatoree  above  atmoApberic. 


1558        TE8TS    OF    IRON,    STEICL,    AM)    OTHj^.R    MATKRIALS. 

TauLE   No.  4. 

Compression  on  bcarivf/  surface  of  rivet h  and  cxccfts  in  tensile  strength  of  net  section  of 

plate — siniflc-rireied  butt  joints^  steul  plate. 


CoiiipivM- 

1 

1 

1 

t 

Cc>mpre.s- 

1 

Not     «*""."" 

■w% 

;       1 

Nnt, 

nion  on 

• 

«« 

Plato. 

No.  of 

t08t. 

Rivt't- 
holes. 

width  '"'"""S 
oi       HurtJUT 

ExrpsM 
leiiKilc 

'•'»•"■    tst ' 

I{ivi'{-  width 
holi'H.'     of 

hraniig 
Hurlaco 

tlMl!4ilt^ 

l"""--    »q'ir«ro 

Rtrcnulli. 

1  plato. 

p.T 

alriMifflh. 

i 

Hqujiro 



Inch. 

inch. 
Inch.    Pounds. 

/W  cent. 

1 
!              1 

1 
Inch. 

Ineli. 

inch. 
Pound*. 

Inch. 

,   Inch. 

Per  cent. 

f 

1309 

1 

f  109,  610 

11. 1 

1            f 
1 

1312 

1 

■• 

{ 134,  750 

9.1 

1308 

1 

108.  370 

9.8 

1313 

1 

133.  720 

&1 

1314 

01.880 

15.4 

1310 

1 

1 14,  750 

9.7 

k{ 

1315 

1 

93, 330 

13.4 

'    i- 

1318 

' . 

112,610 

9.2 

1325 

84,  510 

19.7 

1329 

■ 

103, 860 

15.9 

13*24 

1 

92,  870 

17.4 

1328 

fl 

102,810 

14.7 

> 

1330 

1 

72. 580 

17.6 

1 

1343 
1342 

1 
1 

87, 750 
85, 130 

14.2 
10.  G 

■ 

1350 

i 

105, 170 

21.2 

! 

1357 

102.490 

18.1 

isor* 

J 

112,000 

12.  5 

1361 

' 

86,430 

19.5 

1 

1364 

J 

111.  .510 

12.0 

i' 

1360 

1  , 

4 

86.  330 

19.3 

i^ 

1373 

s 

94.  .*»80 

13.5 

1368 

^ 

75,  000 

20.  9 

1372 

i 

94,  210 

10. 1 

1360 

i 

73,  150 

18.2 

1385 

1 

80. 570 

10.6 

1380 

1 

09,010 

15.5 

1 

1384 

1 

79,  810 

17.8 

' 

1381 

1 

66.880 

14.6 

1 

1     f 

1400 

1 

►  u 

98.830 

3.4 

( 

1397 

i 

>    1 

90,960 

15.  8 

;    »• 

1407 

1 

o:>,3io 

12.8 

i. 

1402 

i 

79, 130 

20.9 

1417 

1 

83,220 

10.8 

1413 

1 

68.  780 

20.3 

1431 

u 

71, 160 

10.1 

■ 

1427 

a 

57,  330 

9.8 

1456 

1 

82, 110 

14.  G 

' 

1445 

! 

74. 000 

17.7 

1457 

1 

81.  040 

1.3.2 

1444 

72,  330 

15.1 

1460 

n 

73. 540 

1.5.3 

ft^ 

1452 

1 

64,150 

16.6 

1468 

u 

72, 330 

13.6 

1463 

1 

64. 110 

16.6 

1465 

U 

58,780 

20.0 

r 

1487 

1 

82, 870 

12.1 

1464 

n 

58, 090 

20.2 

1  I.. 

1495 
1494 

75,650 
73.  780 

1.''».2 
12.  3 

r 

1491 

u 

65. 340 

15.2 

1508 

H 

69. 050 

15.0 

1482 

I 

64  090 

8.3 

1500 

u 

69,420 

14.6 

1^ 

1483 

1 

04,  070 

8.2 

1 

1490 

n 

58.  750 

11.6 

1 

1505 

H 

54.010 

14.4 

f 

1321 

i 

1 

f  124, 880 

8.5 

, 

1504 

H 

. 

.   52,460 

10.8 

1320 

1 

122,140 

6. 2 

i' 

1330 

1 

110,830 

14.7 

1331 

100, 020 

14.0 

1311 

d 

1 

f  119,  810 

8.8 

1345 

1 

9fl,  070 

1K.0 

1310 

h 

119, 180 

7.2 

' 

1344 

1 

92. 870 

10.0 

1317 

1 

103,750 

11.7 

i^ 

1316 

i 

102,  630 

10.5 

•f 

1366 

i 

116, 340 

9.6 

1327 

5 

94.  480 

17.0 

1 

1375 

;i- 

10-2,360 

11.7 

1326 

S 

91,  210 

14.4 

a^ 

1374 

i 

97. 62U 

^    15.6 

1340 

1 

82, 150 

16.5 

1386 

1 

87,910 

12.8 

L 

1341 

1 

80,  820 

115 

1387 

1 

87, 350 

17.9 

' 

1363 

i  . 

05, 130 

16.8 

( 

1408 

i 

H 

102,500 

8.7 

1362 

1 

4 

93. 620 

15.0 

i< 

1419 

1 

92, 150 

11.3 

3^ 

1371 

89,  000 

15.9 

( 

1432 

H 

81, 430 

12.1 

1370 

h  ' 

84,280 

9.7 

1382 

1 

75.640 

12.6 

1458 

1     1 

89.260 

14.0 

1383 

1 

>  U  ' 

73.800 

12.5 

1459 

1 

89, 170 

13.2 

1470 

n 

77,  740 

13.7 

C 

1404 

I 

86.  670 

17.8 

1471 

1.4 

77. 270 

13.0 

^\ 

1414 

1 

74, 430 

11.8 

I 

I 

1420 

Ui 

66.840 

13.2 

f 

1488 
1496 

1 

90,600 
85,  480 

11.5 
15.8 

( 

1447 

r 

80,280 

13.5 

i       5- 

1497 

1ft 

83,080 

13.6 

1 

1454 

1 

72,  510 

17.2 

1 

1511 

H 

77.710 

16.5 

fi>! 

1455 

1 

72. 250 

16.8 

1510 

u 

76,680 

13.2 

um 

n 

66, 240 

15.8 

1467 

H 

0(),  240 

18.4 

1 

1323 

i 

r  131. 460 

11.0 

i' 

1484 

1 

73,  200 

10.1 

1 
1 

1322 

1 

120. 150 

9.0 

141»2 

n 

68.640 

10.0 

1 

-       i- 

1333 

Jf 

n 

116. 07r. 

14.4 

1403 

n 

67,  520 

14.  5 

1332 

^ 

1118,500 

11.0 

l.')07 

n 

63.  960 

17.6 

1346 

1 

108,960 

20.1 

1506 

H 

■ 

63,890 

17.4 

1347 

1 

■ 

103,  510 

14.1 
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Compression  on  hearimf  surface  of  rivets,  etc, — Conti lined. 


' — 

• 

1 

1 

Comprea- 

1 

Coiopres* 

I 

riito. ' 

• 

I 

No.  of 
te«t. 

Rivot 
holes. 

1 

T^,,^  1   Rionon 

£XC0HH 

tendilo 
Htronprlh. 

Plate. 

1 

1 

No.  of  iRivet- 
teitt.  .holoH 

1 

Net 
wicHh 

of 
plate. 

alon  on 
bearliiK 
anrfoco 

per 
Rquare 

Exc*«w 

teTinflo 

fitrfnf!th. 

1 

1 

Inch. 

Inch. 

inch. 

Percent 

1  Inch. 

IneL 

Inch. 

inch. 
Poutuiii. 

Jneh. 

Pounds. 

Per  cent. 

i       f 
a-, 

1 

1377 

1 

< 

r  108,260 

11.4 

( 

1500 

!| 

) 

C   94,730 

11.2 

1370 

105. 470 

14.0 

'         ^\ 

1515 

[  n 

<    89,150 

13.3 

13KH 

1 

03,710 

1G.3 

!           ( 

1514 

U 

) 

i   87,260 

11.0 

1380 

1 

93,390 

15.9 

'1 

1 

13V7 

\ 

' 

125. 990 

2.7 

( 

1421 

1 

96,850 

11.3 

isao 

124,  020 

4.7 

^] 

1434 

H 

a\  640 

8.7 

1350 

11 H,  3U0 

21.0 

( 

143.5 

U 

1* 

^;    84.420 

7.3 

1351 

114.080 

17.7 

»{ 

1473 

n 

80,  4(H> 

13.5 

1393 

111.070 

9.8 

1472 

H 

1 

81,770 

1,5.7 

13U2 

100,  S40 

8.2 

( 

1499 

n 

\ 

84,  810 

8.5 

»l 

1425 

•  li 

^  111,490 

6.4 

^\ 

1513 

u 

77, 670 

9.6 

1439 

Ik 

99,450 

10.1 

I 

1512 

H 

i 

I   74,320 

4.7 

1476 

u 

00,410 

10.2 

1 

1477 

n 

97.430 

9.7 

I 

1 

C 

1502 

11 

97, 050 

5.5 

i 

1334 

J 

) 

r  127,  560 

16,1 

i< 

1503 

90.600 

11.5 

1335 

J 

123,0:M> 

3.2 

} 

1516 

H 

.  87,440 

13.0 

1340 

1  1 

112,380 

10.7  i 

1348 

1 

101,620 

5.6 

*{ 

1363 

1 

^ 

( 126. 160 

13. 5 

1 

1352 

125,220 

12.7 

ff 

1379 

1 

116,280 

10.  5  1 

1 

1378 

.  11 

f 

lis,  680 

16.1  < 

M 

1395 

11.5.6ra) 

16.1 

1391 

1 

^  ]0:),600 

10.3 

1394 

•  n 

^  113,240 

12.  J 

1390 

1 

102,340 

8.0 

^ 

1441 

U 

108,220 

12.2 

!    '! 

1422 

1 

104, 400 

R6  , 

1 

1479 

1  ' 

102,44<i 

0.8 

1437 

u 

1 

94,730 

9.1 

1519 

*♦ 

• 

.  97,650 

10.1 

'i 

1475 

u 

93,120 

12.7 

1 

1354 

1 

I' 

^  133, 730 

10.6 

1474 

1* 

• 

93,110 

12.8 

1630 

u 

)   97,900 

3.5 
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Sheet  C— /v"  *^^^'  plate. 


uno 


1411 


1410 


1410 


1419 


1418 


1431 

1430 

1410 

1 

1 

9 

7i 

1431 

1411 

1418 

• 

Sheet  P. — ,%"  steel  jylate. 


1236 


1430 


1430 


1438 


1438 


lUl 


U33 


1421 


1420 


1432 


1432 


1440 


1440 


1420 


1421 


1441 


1442 


1442 


1433 


1443 


1443 
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Sheet  Q. — j^l^//  steel  plate. 


1234 


1434 


1417 


1409 


142fl 


1408 


1416 


140ft 


a 


»H 

1420 

1416 

1400 

1417 

14*28 

Sheet  R.— t^^-"  stM  plate. 


1      1232 

1397 

• 
1386 

1396 

1390 
14«2 

1399 

1396 

1398 

1404 

1397 

1402 

1403 

1403 

1400 

1404 

1412 

* 

1413 

1412 

1413 

1400 

1401 

1562        TESTS    OP    IRON,    STKRL,    AND    OTHER    MATERIALS. 

Sheet  8,— i'^i^'  steel  plate. 


1233 


1401 


1406 


142G 


1405 


1407 


1406 


1426 


1497 


1414 


1414 


1415 


1415 


1427 


1427 


1435 


1406 


a 


a 


• 

1422 

1434 

1422 

1423 

1435 


00 
n 
- 1 


1423 


Sheet  T. — g"  steel  pl^te. 


1460 

1477 
147C 

1280 

1478 

1470 

1471 

1479 

1460 

1461 

1477 

1458 

1409 

1 

i 

1 

_ — 

— 

1 

1 

1476 

14-«8 

1468 

1 

i   i 

Sheet  J.— g"  steel  plate. 


1261 

1479 

1470 

■ 

1461 

1471 

1478 
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Sheet  K. — ^"^^  steel  plate. 


1518 


ir>i9 


1510 


1518 


1520 


1490 


1521 


1484 


1484 


1521 


1521 

1483 

1483 

1472 

1486 

1486 

1 
1262 

■  — 

Sheet  L.— ^"  steel  plate. 


Sheet  M. — yV'  steel  plate. 


1 

1500 

1487 

1522 

■ 

1505 

1403 

1523 

1264 

. 

• 

1922 

1 

149i 

1504 

1505 

1402 

!     1 

I  ! 


Sheet  N. — ^\*'  steel  plate. 


1460 
1513 

1500 

1506 

1488 

1404 

1265 

1.-.01 

1501 

1407 

1513 

148X 

1507 

1480 
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Sheet  O.— ^s-//  steel  plate. 


1405 


1506 


1206 

1489 

1903 

1515 

1514 

1515 
1507 

1494 

1495 

1514 

1503 

1502 

Sheet  P. — f^"  st^l  plate. 


1491 

1 
1485    1 

* 

1502 

1497 

1 

Sheet  Q.— t^g''  **<?^^  plate. 


■ 

r- 

1 

s 

s 

s 

•H 

rH 

iH 

f^ 

1-^ 

g 

t^ 

1268 

1 
1 

Sheet  R. — J"  steel  plate. 


__ 

1 

1281 

1397 

1403 

1402 

1400 

1405 

1412 

.  — — 

— 

©1 

1396 

1398 

1390 

1413 

1404 

• 

1401 

A. 
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Sheet  B,-^^'^  steel  plate. 


1282 

140G 

1427 

1426 

1436 

14'Ja 

1416 

— 



— 



ao 

Cl 

H15 

14L4 

1407 

1434 

1122 

1429 

Sheet  T. — J"  steel  plate. 


1 

1283 

1408 

1417 

uyi 

1436 

1411 

# 

140U 

1428 

1425 

1424 

1418 

Sheet  U.-.J"  steel  plate. 


Sheet  V. — §"  steel  plate. 


• 

ei 

w 

1441 

1440 

1421 

1430 

1438 

2 

• 

—  -  - 

— _ —  — 



■  —   

—   —  _ 

o 

• 

1284 

1432 

1420 

lt33 

1431 

1430 

l-H 

1285 

1445 
1444 

■  — 

1447 
14&3 

1452 
1446 

1481 
1480 

1448 
1455 

1465 
1454 

1464 
1440 

1462 

1472 
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i$R8BT  W. — §"  Hteel  plate. 


Oft 

128S 

1403 

1457 

1451 

1474 

1475 

1458 
1459 

1470 
1409 

1477 

1 

1473 

!4fi6 

14M 

1450 

1408 

1 

1 

1 

1 
1 

4 

Sheet  X. — g"  ateel  plate. 


1471 


1401 


1470 


1478 


1470 


1400 


1287 


Sheet  Y. — j"  steel  plats. 


1294 

1515 

1508 

1 

1510         • 

I 

1 
1 

1514 

1509 

1511 

m^ 

1496 

1617 
• 

1507 

1497 

1506 
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'  3.— jl"  »lefl  plate. 


PHOTOGRAPH  OF  A  SHEARED  RIVET. 


H. Ex. 31. 49.2.. 


PHOTOGBAPH   OF  A  SHEARED  RIVET. 


H.Ex.3I.*9.S.. 


s 


f 


TEISrSILE   TESTS 


or 


STEEL  AND  WROUGHT-IRON  EYE-BARS. 


H.  Ex.  31 ^99  1569 


^ 


< 


TENSILE   TESTS 


OP 


STEEL  AND  WROUGHT-IRON  EYE-BARS. 


H.  Ex.  31 ^99  1569 


1 


V 
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TENSILE  TESTS  OF  STE£L  AlTD  WEOITOHT-IROH  ETE-BASS. 

Tbe  steel  eye-bars  were  famished  by  General  0.  P.  Stone,  cbfef 
engineer  for  the  American  committee  of  the  Statue  of  Liberty ;  the 
wrought-iron  eye-bars  by  Mr.  J.  T.  Fnrber,  general  manager  of  the 
Boston  and  Maine  Railroad  Company. 

In  addition  to  the  data  usually  obtained  from  tensile  tests,  special 
attention  was  given  to  the  change  in  the  modulus  of  elasticity  of  the 
metal  which  occurs  after  tbe  primitive  elastic  limit  has  been  passed. 

Previous  observations  of  this  nature  are  recorded  in  Beport  of  Tests, 
1883,  pages  197,  200,  and  207. 

The  modulus  of  elasticity  under  different  loads,  either  ascending  or 
descending,  is  nearly  constant  within  the  primitive  elastic  limit. 

When  a  load  is  applied  which  exceeds  the  elastic  limit  sufficient  to 
cause  considerable  stretch  of  the  metal,  there  is  a  reduction  in  the 
modulus  of  elasticity,  this  property  being  then  affected  not  only  by 
loads  above  the  primitive  elastic  limit  but  also  by  loads  below  that 
limit..  Under  ascending  loads  the  value  of  the  modulus  of  elasticity 
diminishes,  reaching  its  minimum  value  with  the  last  increment  of  loa(l. 

Under  descending  loads  the  material  does  not  return  over  the  same 
curve  which  the  ascending  loads  traced,  but  the  maximum  value  of  the 
modulus  of  elasticity  is  found  with  the  first  dectement  of  load,  the 
value  diminishing  as  the  loads  are  released.  The  upward  and  down- 
ward curves  closely  resemble  e^ich  other,  the  maaiimum  curvature  being 
at  the  terminating  ends,  one  curve  being  nearly  the  reverse  of  the  other. 

While  the  bar  is  in  this  state  it  is  seen  there  is  an  apparent  loss  of 
mechanical  work  in  stretching  the  metal  and  its  recovery,  represented 
by  the  area  between  the  ascending  and  de>scending  curves. 

When  the  bar  is  carrying  the  maximum  loa<l,  if  the  load  is  released 
a  few  thousand  pounds  and  then  applied  again,  a  high  value  of  the 
modulus  of  elasticity  is  obtained,  both  descending  and  ascending.  If, 
however,  the  load  is  released  to  zero  momentarily  and  quickly  re-ap- 
plied, the  metal  shows  a  low  value  of  the  modulus  of  elasticity  when 
the  higher  loads  are  reached. 

These  values  depend  upon  the  total  range  of  stresses  to  which  the 
metal  is  subjected.  The  results  are  not  materially  changed  if  the  bar 
sustains  a  high  load  several  hours. 

Allowing  a  short  period  of  rest  after  each  increment  or  decrement  of 
load  produces  a  slight  addition  to  the  elongations  in  the  one  case  and 
to  the  recoveries  in  the  other,  this  additional  movement  becoming  more 
prominent  as  the  range  of  stresses  increases. 

These  changes  in  the  modulus  of  elasticity  which  follow  the  displace 
ment  of  the  metal  by  stretching  are  temporary,  from  which  the  bars 
recover  after  a  period  of  rest,  the  wronghtiron  bars  recovering  a  uni- 
form modulus  of  elasticity  sooner  than  the  steel. 

Alternate  loadings  by  tension  and  compression  of  a  section  of  the 
stem  of  wrought-iron  eye-bar  No.  7G7,  aft^r  a  long  interval  of  rest, 
showed  that  a  uniform  modulus  of  elasticity  prevailed  over  a  range  of 
stresses  of  70,000  pounds  per  square  inch.    The  deflection  of  the  bar 
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nndor  comprcRftion  loads  ac(;ount8  for  tho  comprcsBion  incaAuremont8 
bcin^  less  than  Uio  elongations  for  cqaal  increments  of  load,  as  tho 
micrometer  was  locate<l  on  the  convex  side  of  the  bar. 

The  sectional  areas  of  the  bars  were  first  determined  by  calipering. 
After  stretchinf?  they  were  computed  on  the  assumption  that  the  volames 
remained  constant,  and  that  the  sectional  areas  diminished  in  the  same 
proportion  as  the  stems  elongated. 

It  is  known,  however,  that  the  volume  does  not  remain  constant,  but 
increases  when  the  metal  is  strained  beyond  the  elastic  limit.  Data 
are  not  available  showing  to  wliat  extent  the  change  in  specific  gravity 
takes  place,  hence  no  correction  of  areas  is  attempted. 

Specific  gravity  specimens  taken  from  fractured  bar  No.  4137  gave 
the  following  results : 


Condition  of  upoolmen. 


A  B  taken  from  fraotaredbar 

Annealed 

Compreaaed  with  TO.OOGponndBpt^rfiquare  inch 

Annealed 

Hardened 

Annealed 


Specimen  «. 

Specimen  b. 

i 

Speeiflo. 
ffimvlty. 

Differenoea. 

Specific 
gravity. 

DifferonccH. 

7.8556 
7.8505 
7.8580 
7.8507 
7.8480 
7.8681 

7.8563 
7.8604 
7.R561 
7.8582 
7.8452 
7.8501 

.0030 
.0006 
.0008 
.0107 
.0091 

.0041 
.0043 
.0021 
.0130 
.0138 

The  specific  gravity  specimens  were  cylindrical,  ''.90  diameter  by 
1''  long,  the  axis  of  the  cylinders  being  at  right  angles  to  the  length  of 
the  stem  of  the  eye-bar. 

The  compression  of  the  8i>ecimens  after  the  first  annealing  was  length- 
wise the  cylinders,  hence  at  right  angles  to  the  direction  of  the  tensile 
stress  on  the  bar.  The  effect  of  tension  or  compression  loads  is  to  di- 
minish the  Ai)ecific  gravity,  and  annealing  increases  the  same. 

A  more  decided  reduction  in  specific  gravity  is  effected  by  hardening, 
the  effdHits  of  which  are  again  removed  by  annealing. 
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DETAILS  OF  TESTS  OF  STEEL  ETE-BABS. 

No.  4134. 


Sectional  area  of  stem,  5.26  square  inches. 

Gauged  length,  260". 

Thirty  W  sectibns  laid  off  on  ^tem  of  bar. 


Applied  loads. 


In  K»nf(ed  length. 


Total. 


Pounds. 
5,200 
26,300 
52,600 
78,000 
106,200 
131.500 
157,800 
170,000 
172,000 
174.000 
176,000 
178,000 
180,000 
182,000 
184,100 
180,000 
188,000 
189,360 
104,620 
100,880 

5,260 

26^300 

S^,  600 

78,000 

105, 200 

l.'d.SOO 

157,800 

5. 200 

20,  aoo 

52.  GOfl 

78,900 

1U5,2IH) 

i:i«,.'iOO 

157,  HIK) 

5,260 

26, 300 

5J,  WK) 

78.000 

1U5. 200 


109,880 

205, 140 
210,400 
215,660 
220,  020 
226, 180 
231, 440 
230, 700 
241,060 
247, 220 
252,  480 
2o7, 740 
263,000 


"""toX^i^i^s*""" 


Poundg. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 


34,610 
86,000 


36,000 
37.000 
38,000 

1.0(10 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 

1,000 

6,  COO 

10.000 

15,000 

20,000 

25.000 

30,000 

1,000 

5.000 

10,000 

15,000 

20,000 


38,000 

30,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48.000 
49.000 
60,000 


Jneket. 

0. 

.0635 
.1024 
.1486 
.1930 
.2406 
.2894 
.3142 
.3173 
.3221 
.3207 
.3820 
.3383 
.3436 
.4025 
.4700 
.6270 
.6890 

1.08 

2.50 

0. 

.0413 
.0901 
.1384 
.1880 
.2390 
.2920 


Sot 


InekM. 
0. 


.0088 
.0100 
.0107 
.0140 
.0215 


Elongation 

(center  to 

center  of 

pins). 


Inches. 
0. 


.0800 


112 


RoiuarkB. 


Initial  load. 


£  =  28,053,000. 
K=:  29. 680, 000. 
£  =  20,411,000. 
£  =  31, 400, 900. 


Elastic  limit. 


Siret oiling  stiil  in    pnigreus  wbou 
load  waH  reduced. 


.0415 
.0905 
.1386 
.1870 
.2380 
.2910 

.0422 
.0905 
.1381 
.1870 


.0018 
Kostod  nnder  zero  load  39  liours. 

Microincler  rem^t. 


0. 


.0042 

.0008 

Micrometer  reset. 


Kested  40  hours  under  zero  load. 

(AfU'r  5  minutes.) 


S     2.50 

^     2.60 
2.68 
2.88 
3.96 

3.86 
4.09 
4.38 
4.83 
6.33 
6.72 
6.20 
6. 68 
7.13 
7.68 
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Appliod  loads. 


Total. 


Pounds. 
268, 260 
273, 520 
278, 780 
284,010 
280,  300 
294,560 
299,820 
305,080 
310,  340 
315.600 
320,860 
326, 120 
331, 380 
336.640 
341,200 


0 
0 


Per  M|iiftre 
inch. 


PoundM. 
61,000 
53,000 
53,000 
54,000 
5.'),  000 
50.000 
57.000 
58.000 
50,000 
tiO.OUO 
61.000 
62, 000 
6:i.000 
64,000 
64,870 


In  flanged  leii|;th. 


Elonsatioo. 


Inches. 


Set. 


Inches, 


Elongation 

(center  \u 

.center  of 

pinn). 


Inches. 
8.26 
8.87 
0.54 
10.23 
10.94 
11.67 
12.42 
13.40 
14.88 
15.43 
16.62 
17.95 
10.60 
20.  82 
23.75 


Beniarks. 


Maxioiuoi  load  applied. 
To-Ht  diacontinuod,  tliu  bar  at  (he  linit^  yioldiu;;  iindor  the  maximum  load. 
19. 19 


0 
0 


—  7.4  |wr  cent. 
=  7.3  jier  cent. 


Eloiiijittion  of  10-iuch  sections,  ".;JC,  ".52,  '^G7,  ".04,  ".67,  ".04,  ".70, 
".07,  ".05,  ".70,  ".08,  ",71,  ".7li,  ".7li,  ".70,  ".73,  ".70,  "-79,  ".77,  ".78, 
".80,  ".80,  ".81,  ".80,  ".81,  ".82,  ".00,  ".00. 

Eloiif^ation  of  pinholes,  A  ".40,  B  ".03. 

Metal  began  to  thin  down  at  sides  of  pin-hole  B. 

No.  4135. 


1 


as*    ST 


Sectional  area  of  stem,  5.24  square  inches. 
Gauged  length,  260". 


Applied  loada. 

In  gani^  length. 

Elongation 

(oent«r  to 

center  of 

piuii). 

Total. 

Per  anuare 
inch. 

Pounds. 
1,000 
6,000 

Elongation. 

Set. 

Somarks. 

Pounds. 
6.240 
26,200 
52.400 
78,600 
104,800 
131,000 
157,200 
160,000 
162,000 
164,000 
166,000 
168,000 
170,000 
172,000 
174,000 
176,000 
178.000 
180,000 
182.000 

Inches. 
0. 

Inches. 
0. 

.0050 
.0081 
.0001 
.0100 
.0109 
.0130 

Inches. 
0. 

Iuiti«ilIoad. 

10, 000              .  OfifiO 

K-^  27, 832, 000. 
E  -  20, 147, 000. 
K=  29, 816, 000. 
E  =  29, 147, 000. 
£  =  29, 279. 000. 

15.000 
20,000 
25.000 
30,000 

.1415 
.1860 
.2315 
.2780 
.2829 
.2870 
.2903 
.2940 
.2977 
.3014 
.3055 
.3090 
.3130 
.3171 
.3210 
.3260 

■ 

• 

34.rJ0 

Elantic  limit. 
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Applied  loads. 


ToUl. 


Pounds. 
18:{,4U0 
181,000 
18<I,000 
188.640 
1»3. 8H0 
lUO,  I2U 
L'04. 300 
'JOO,  010 
214.  840 
L'20, 080 
L»2:»,  :{20 
230,  G(i« 
2:t5,  KOO 
241,040 
240, 280 
251,  520 
2.%,  700 
202,  000 
2C7,  240 
272. 480 
277,  720 
2HL',  060 
2H8,  200 
2!I3.  440 
21*8,  OhO 
:503.  920 

:mo.  100 

314, 400 
319, 640 
324, 880 
330, 120 
3*35. 460 
340,700 
343,700 

0 
345,3100 
315.600 
345. 040 
346, 6(NI 
351.  180 
363, 300 


0 
0 


Per  square 
iucli. 


Pound*. 
35,000 


36,000 
37,000 
38.000 
30,000 
40,000 
41.000 
42. 000 
43,000 
44.0<I0 
45,000 
46,000 
47, 000 
48,000 
40,  000 
50,000 
51.000 
52,  000 
5:1,000 
54,000 
55,000 
56.000 
57,000 
58,000 
50,000 
00,000 
61,000 
62,000 
63,000 
64,000 
65,000 


0 


66,000 


67,000 
60,330 


In  f;aaf;od  length. 


EloDgatioD, 


Inches. 
.3300 
.  3.T35 

.  xmo 

.3i80 
.4140 
.8500 
2.14 


Set. 


Jtich. 
.0J13 


Elongation 

(ccutitr  to 

center  of 

pins). 


Inches. 


2.04 

3.10 

.  3.40 

3.75 

4.08 

4.46 

4.92 

5.40 

6.77 

6.23 

6.73 

•  7.26 

7.76 

8.31 

8.87 

0.60 

10. 21 

10.90 

11.31 

12.31 

13.21 

14.21 

15.22 

16.28 

17.50 

18.86 

20. 50 

21.54 


22.60 
22.00 
23.25 
23.65 
25.80 
32.70 


Rested  5  niinatos. 


Maxitonni  load  applied. 


Test  discontinued,  stroU'hing  still  going  on  witliout  increase  of  load. 
27.10 


0 

0 


31.60 


=  10.4  percent. 
=  10.3  per  cent. 


Elongation  of  inch  sections,  ".67,  IMl,  1^.02,  r'.OI,  1",  1''.03, 1  ".03, 
1".02,  i".01,  1".02,  1".02,  1".06,  1".08,  1".06,  1".08,  l."06,  1".07.  1".0G, 
1".0C,  1".01, 1".01, 1".03, 1".08, 1".08,  1".04, 1".06, 1".03, 1".07,  ".94,  ".03. 

Blongatiou  of  pinholes  A  ".52,  B  "S5. 
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Alter  resting  8  days  and  22  hours. 

Gauged  length,  287".  10. 

Sectional  area  called  4.747  square  inches. 


Applied  loads. 

Tutal. 

Per  Miuare 
incn. 

PoundM. 

Poundti. 

5,240 

1,104 

20,200 

5.510 

5::,  400 

11,039 

78,000 

16,558 

104,800 

22,078 

131,000 

27,507 

157,200 

33.116 

183,400 

38,635 

200,600 

44,155 

235,800 

49,675 

202,000 

56.105 

235,800 

49, 675 

200,000 

44,155 

183,400 

38,636 

157,200 

33,116 

131.000 

27,507 

104,800 

22,078 

78,000 

16.558 

52, 400 

11,039 

26,200 

5.519 

5,240 

1,104 

26,200 

5.519 

52,400 

10,039 

78,000 

16,568 

104,800 

22,078 

131,000 

27,597 

157,200 

33,116 

183,400 

38,636 

200,600 

44,155 

235,800 

49,675 

262,000 

55.194 

235,800 

49,675 

262,000 

55.194 

235.800 

49,675 

262,000 

55,194 

235,800 

49,675 

200,600 

44.156 

183,400 

38.636 

200,600 

44.155 

235,800 

49.675 

262,000 

55,194 

Load  Tel< 

Mised  toabo 

aeoondi 

1. 

200,600 

44.165 

235.800 

49,676 

In  gBagod  leugUi. 


ElongaiioD. 


Inch. 

0. 

.0400 
.1002 
.1621 
.2196 
.2810 
.3442 
.4099 
.4780 

•  vVOv 

.6218 
.5681 
.5122 
.4554 
.3065 
.3300 
.2749 
.2130 
.1604 
.0851 
.0208 
.0255 
.0W7 
.1301 
.1870 
.2451 
.3052 
.3673 
.4300 
.4940 
.5587 
.6251 
.6281 
.5731 
.6290 
.5745 
.6300 
.5751 
.5190 
.4619 
.5109 
.5728 
.6302 


Suocewdve 
elonicatioo. 


Inch, 

0. 

.0409 
.0563 
.0599 
.0574 
.0615 
.0632 
.0657 
.0081 
.0708 
.0730 
.0537 
.0560 
.0568 
.0589 
.0506 
.0620 
.0019 
.0026 
.0653 
.0583 


.0482 
.0564 
.0669 
.0581 
.0601 
.0621 
.0627 
.0640 
.0647 
.0664 


.0450 
.0569 
.0545 
.0555 
.0549 
.0561 
.0671 
.0560 
.0659 
.0574 


ElOD^tiOIl 

(center  to 

oonterof 

pin»). 


0. 


Remarkt. 


luitial  IcMMl. 


Aflor  5  minutes'  rest. 


After  3  luiiiutes*  rvfft. 


10,000  pounds  per  square  inch,  then  applied  agaia;  tl»ne  nonsumMl,  JO 


,5038 
6661 


.0623 
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AppUod  luada. 

In  j^aged  leogth. 

Total. 

Per  square 
incn. 

Elongation. 

SuooemiTe 
elongation. 

Pounds. 

Pounds. 

Inch. 

Inch. 

262,000 

65,194 

.92an 

.0636 

235.800 

49,675 

.5750 

.0647 

262,000 

56,194 

.6304 

.0664 

235,800 

49,675 

.5751 

.0663 

209,000 

44.155 

.5102 

.0660 

183,400 

38,636 

.4620 

.0566 

157,200 

33,116 

.4032 

•  6694 

183,400 

88,636 

.4580 

.0648 

209.600 

44,155 

.5139 

.0550 

235,800 

49,675 

.5717 

.0578 

262,000 

56,104 

.6.106 

.0589 

235,800 

49,675 

.5760 

.0646 

209,600 

44,155 

.5200 

.0660 

183,400 

36,636 

.4686 

.0664 

157,200 

33,116 

.4047 

.0689 

131.000 

37,507 

.3447 

.0000 

157,200 

83,116 

.3065 

.0668 

183,400 

38,636 

.4651 

.0666 

209,600 

44,165 

.6126 

.0575 

235,800 

49,675 

.5711 

.0585 

262,000 

65,194 

.6311 

.0600 

235,800 

40,976 

.5761 

.0556 

262,000 

65,194 

.6319 

.0668 

235,800 

49,075 

.5771 

.0548 

209,000 

44,155 

.seio 

.0561 

183,400 

88,636 

.4640 

.0670 

157, 200 

33,116 

.4044 

.0606 

131,000 

27,597 

.3400 

.0584 

104,800 

22.078 

.2842 

.0618 

78,600 

16,568 

.2211 

.0631 

52,400 

11,639 

.1589 

.0022 

26.200 

5,619 

.0915 

.0674 

5,246 

1,104 

.0389 

.0526 

26,200 

6,519 

.0838 

.0449 

52,400 

11,030 

.1399 

.0561 

78,600 

5,519 

.1972 

.0573 

104,800 

22,078 

.2650 

.0578 

131,000 

27,597 

.3157 

.0607 

157, 200 

33,116 

.3769 

.0612 

183,400 

38,636 

.4397 

.0628 

209.600 

44.155 

.5017 

.0620 

235.800 

49,675 

.6651 

.0634 

M2,  UOO 

55,194 

.6300 

.0649 

5.240 

1.104 

.0358 

.5^12 

Elongation 

(center  to 

center  of 

pins). 


Ineh. 


RemarkB. 
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No.  4136. 


ay  ey 


Sectional  area  of  stem,  5.25  sciuare  inches. 

Gauged  length,  200". 

IMuholes,  ".22  out  of  center  line  of  stem. 


ToUil. 


I'otnuU. 

b,  2:»0 

20, 2f>0 

.VJ  r>uo 

78,  7:iO 

lu:).  OUO 

1.U.J50 
157.500 
17U,  UUU 
172,000 
174  OUO 
176,  000 
178,  OUO 
18U,0U0 
182,000 
18.1,750 
186,  OUO 
188,  UOO 
190, 000 
102  000 
h)4.0<M) 
100.  OUO 
108,  UVU 
200.  UOO 
2<)4. 7r>o 
210.  UOO 
2 If.,  260 

22U.  :.oo 

i2.'»,  750 
23I,U<I0 
2:JG,  260 
241,500 
246,  750 
262, 000 
267.  250 
202.  600 
207, 750 
273, 000 
278,  2..0 
28:{,  500 
28K,  750 
204.  OUO 
2W0,  'IM 
304.  .04(0 
30»,  7:>o 
315,  (»00 
•.V2i),  2:>o 

:i2r.,  .000 

330, 7.00 
330,  U.)0 
341. 2:)0 
345.200 

0 
346, 500 
SOI,  750 
357,000 
361. 400 
3112, 0(K) 
:M>2,  250 


od  loada. 

EluDgatiou. 

Inches. 

0. 
.0450 
.U0I5 
.1369 
.1815 
.2204 
.  2720 
.2045 
.2085 
.3010 
.3055 
.3000 
.3130 
.3166 
.31M 
.3240 
.32d0 
.3316 
.3354 
.3405 
.3459 
.3700 
.5(i65 

1.07 

2.35 

id  lengib. 

Eloii):;:iti<)U 

((Hfiuter  to 

t'OiiUtr  of 

jiium). 

Itushai. 
0. 

Per  Miuare 
iucli. 

Sot. 

hich. 

0. 

.0065 
.0U85 
.0089 
.V006 
.0101 
.0109 

Ki'iuai  kn 

PiiuiuU. 
1,000 
5,000 
10,  OOU 
15.  OUO 
20,000 
25.  UUU 
30.000 

liiitud  load. 

K  --20.612.  000. 

K  -  28  8ft«.  mw. 

K  1-29  ok:,  000. 

K-- 29, 279,  UOO. 
E  — 29, 017,  000 

■ 

.0147 

K  — 29.816.000. 

'""37,336" 

Eliiatio  limit. 

*  "36,006" 
40,  UOO 
41,000 
42,  OUO 
43,000 
44,000 
4.0. 000 
46,000 
47,000 
48,000 
49,000 
50,  (HM 
51,000 
52.  OUO 
5:1,000 
54,000 
55, 000 
50.000 
67, 000 
58,  UOO 
TAt,  U'MI 
00,  OOU 
61,000 
62,000 
63.  UOO 
64,000 
05,  OUO 

*   " 

2.76 
3.30 
3.61 
4.02 
4.44 
4.M 
5.30 
5.74 
6.18 
6.67 
7.15 

T.ao 

8.20 
8.78 
9.42 
10. 05 
10.70 
11.41 
12. 17 
13.07 
13.90 
14.83 
16. 80 
17.00 
18.35 
10.83 
21. 05 

. 

0 

lU'tttiHl  S  uiiiiiitcft* 

21.35 
23.70 
26.05 
28.80 
20.30 
20.70 
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Applied  loads. 

In  gauf^od  leoi^tn. 

Elongation 

(c«iiter  to 

Gontm-of 

piuH). 

ReniarkH. 

Total. 

Peraqiiaru 
itiub. 

• 

Pounds. 

KloDgfttiou. 
Inches. 

Set. 

Pounds. 
364,000 
365, 400 
366,000 
.'MM,  100 
366,400 

367,300 

367,500 

307,  700 
36f<  800 
36tf,000 

0 

0 

Inch. 

Inrhfs. 

30.70 

31.00 

32.  KO 

33.00 

33.60 

C       34. 'iO 

>        34.40 

<       31. 80 

\       36.00 

:i5.05 

36. 20 

36.60 

"  'si'ii'" 

Maxhuuni  loail  rvacbed. 
—  11.7  pi^rceut. 
— 11.5  i>or  cent. 

70,286 

0 
0 

30.  42 

EloDj^ation  of  10-iiicli  sections,  ".57,  l'M6,  l".21i,  1".18,  1".19,  l'M8, 
r'.lO,  l".!iO,  1M3,  I'M?,  1".I3,  l'M7,  1".23,  I'MO,  I'MT,  1".1G,' l".:i(>, 
I'MT,  l'M7,  l'M4,  1".13,  l".20,  I'Ml,  1M7,  l'M7,  1".15,  1".17,  I'MG, 
1  ".2(5,  ".88. 

Elon^sition  of  pi u  holes,  A  ".51,  B  ".GG. 

Elougatious  dow  measured  in  290".4!3. 

Bectioual  area  called  4.70  square  iiiclien. 


Applied  loads. 


Total. 

Pounds. 

5,500 

•JO,  250 

5'.',  50U 

7b,  750 

105.  000 

131,260 

157^500 

18:J,  750 

210, 000 

230,250 

262, 600 

10,000 

5.250 

5, 250 

26,250 

52, 500 

78,750 

105,000 

131,250 

157,500 

18:j,  750 

210, 000 

236,250 

262,500 


l*or  Rouan* 
invu. 


Pounds. 
1,117 
5,585 
11,170 
16,755 
22,  340 
27,026 
33,510 
39,006 
44,680 
50,266 
55,860 


1.117 
1,117 
5,585 
11,170 
10,755 
22,340 
27,025 
33, 510 
30,006 
44,080 
50,265 

65,860 


lu  gauged  leiigUi. 


ElougMtioii. 

Inch. 

0. 
.0406 
.1087 
.1682 
.2204 
.2923 
.3577 
.4236 
.4008 
.5696 
.6310 


0. 


.0500 
.1000 
.1676 
.2292 
.2926 
.3570 
.4227 
.4894 
.5566 

.6263 


Set. 

Inch. 
0. 


—.0010 


—.0160 
*0. 


'^  .  0028 
.0005 
.0000 


Elongation 

(ci*nt»T  to 

fcnter  of 

pius). 


Inch. 
0. 


0. 


K^Mnarks. 


MiorouK'tvi-  roHet. 


Kcsted  1  hour. 


Microdictor  rem't. 


Immediato  net. 

Set  after  10  ujinu  tea. 

Set  aftvr  12  uiiuutca. 
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Applied  IomIb 


l*ound9. 
5,250 
26,250 
62,500 
78,  760 
105,000 
131.250 
157,500 
183.750 
210,000 
230,250 
262.500 
288,750 
315.  OUO 
341.250 
341,250 
315.000 
288.750 
262.500 
236.  250 
210, 000 
183. 750 
157, 500 
131.  250 
105.  000 
78,750 
5  J.  500 
20, 250 

6. 250 

5. 250 

20, 250 

52.500 

78, 750 

105,000 

131.250 

157,300 

183,750 

210. 000 

236. 250 

262.  .^VOO 

236, 250 

210.  WH» 

183.750 

157.500 

131.250 

105.000 

78.750 

52. 500 

26,250 

5. 250 

5,250 


Per  aqiiaru 
Incn. 


Pottndi. 
1,117 
5.685 
11,170 
16.755 
22,340 
27,025 
33,610 
39,095 
44.680 
50.265 
55.850 
61.435 
67.020 
72.605 
72.605 
07,  020 
61.435 
56.850 
50,265 
44.680 

^9,095 
33.610 
27,  025 
22, 340 
16.756 
II.  170 
5,586 

1,117 

1.117 
5.585 
11. 170 
16,756 
22,310 
27.025 
33.510' 
39.005 
44,680 
50.265 
55,850 
50.205 
44,080 
39, 005 
3:i.  510 
27.025 
22, 340 
16.755 
11,170 
5,585 

1,117 

1,117 


III  flanged  length. 


Elonpttion. 


\ 


Inch. 
0. 
.0503 
.1004 
.1686 
.2294 
.2915 
.3571 
.4214 
.4883 
.6637 
.6220 
.i949 
.7744 
.8660 
.8750 
.8100 
.7605 
.7005 
.0400 
.5770 
.5130 
.4170 
.3813 
.3135 
.  2440 
.1715 
.0957 
.0301 
.0215 
0. 

.0500 
.1091 
.1890 
.2302 
.2040 
.3580 
.4231 
.4890 
.5555 
.6257 
.5091 
.5115 
.4520 
.3907 
.3285 
.2050 
.2000 
.1340 
.0650 
.0041 
.0012 


SuccenNlTe 
elongatioD. 


Irych. 

0. 

.0603 
.0591 
.0601 
.0600 
.0621 
.0656 
.0613 
.0600 
.0654 
.0083 
.0720 
.0705 
.0016 

.0560 
.0585 
.0600 
.0605 
.0630 
.0640 
.0660 
.0657 
.0678 
.0605 
.0725 
.0758 
.0650 
.0086 
0. 

.0500 
.05fl 
.0509 
.0612 
.0638 
.0640 
.0651 
.0668 
.0666 
.  0702 
.0566 
.0376 
.0095 
.0613 
.0622 
.0636 
.0650 
.0660 
.0690 
.0009 
.0029 


Elongation 

(oentor  to 

center  of 

pins). 


Inch. 


0. 


Remarks. 


£-27.444.000. 

Heated  16  minutes  under  load. 

E=26,633,000. 

£^36, 110. 000. 

£=24.726.000. 

£=25.225,000. 

£=24. 245. 000. 

£=24,801.000. 

£=23.748.000. 

£=22.240,000. 

£=20,402.000. 

£=17,707.000. 

£=28.064,000. 

£=27. 726. 000. 

£=27.033.000. 

£^26.800,000. 

£=26, 74.'*,  000. 

£=25, 343.  Oi«. 

£=24,575,000. 

£=24, 687, 000. 

Eb:23,  £23,000. 

£=23,338.000. 

E=?2,372.000. 

£=21.398,000. 

Immediate  set. 

Set  after  20  minute*. 

Micrometer  nwet. 


Immediate  net. 
Sot  aft<T  6  niinuleH. 
Mioromrter  n'm*t. 


I 

J 
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Applie4  loads. 


ToUI. 


Pounds. 
26,250 

52,M)0 


Per  aqnaro 
inch. 


5,200 

5,260 

26,250 

52,600 

78,750 

106,000 

131,250 

157,600 


Pounds. 
6,585 

11,170 


78,750 

16,755 

105,000 

22,840 

131,250 

27,025 

157.500 

33,  !S10 

183.750 

30,  095 

210. 000 

44,680 

236,250 

50,265 

262.600 

65,850 

230, 250 

r.O,  265 

210,  000 

44.680 

]83,  7.'iO 

30,005 

157.  500 

3.3,510 

131, 250 

27.025 

105,  000 

22,340 

78,750 

16,  756 

52,500 

11,170 

26,250 

5,585 

5,250 

1,117 

In  frangod  longth. 


Elongation 


1,117 
6.685 
11, 170 
16,755 
22,340 
27,925 
33,510 


Inch. 
.QMS 
.0604 
.1093 
.0990 
.1685 
.1000 
.2290 
.2309 
.2922 
.2035 
.3562 
.3575 
.4209 
.4222 
.4868 
.4885 
.5533 
.5649 
.G309 
.6230 
.5660 
.6659 
.6{«2 
.5080 
.4491 
.4489 
.3886 
.3880 
.3262 
.3252 
.2631 
.2620 
.1980 
.1071 
.1331 
.1319 
.0665 
.0627 
.0048 
.0030 


Snooeflsive 
elongation. 


Inch, 
.0603 


.0500 
.0502 
.0614 
.0623 
.0640 
.0647 
.0659 
.0665 
.0676 
.0649 
.0678 
.0591 
.0605 
.0624 
.0631 
.0661 
.0649 
0.676 
0.607 


Elonf^ation 

(center  to 

center  of 

pins). 


Ineh. 


Remarks. 


Immediate  elongation. 
After  3  minnt«R. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Immediate  recovery. 
After  3  minutes. 

Do. 

Dn. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Bar  rested  nnder  initial  load  15  hoars. 
-.0054 


0. 

.0504 
.1084 
.1660 
.2260 
.2870 
.3510 


.0604 
.0580 
.0576 
.0590 
.0620 
.0640 

Set  fonnd  after  restinpr,  «•  «..  total  re- 
covery = ".0018  +  ".0054  =  ".0072. 

Micrometer  reset. 
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Applied  loads. 

111  ganged  length. 

Total. 

Per  Bqaaro 
incn. 

Elongation. 

Snfi04'i88ive 
elongation. 

PtmttdM. 

Pound*. 

Inch. 

Inch. 

183,750 

30,095 

.4157 

.0047 

210,000 

44,680 

.4839 

.0682 

230,250 

ri0,265 

.5493 

.0654 

262,500 

55,850 

.6180 

.0687 

236,250 

50,265 

.5621 

.0559 

210,000 

44,680 

.6017 

.  0574 

183,750 

30,095 

.4459 

.0588 

157,500 

33, 510 

.3857 

.0002 

131.250 

27,925 

.3241 

.0616 

105,000 

22,340 

.2609 

.0632 

78,750 

16,755 

.1970 

.0639 

52,600 

11, 170 

.1321 

.0640 

26,250 

5,585 

.0644 

.0677 

5,250 

1,117 

.0065 

.0679 

After  a 

farther  rest 

of  25  hours  1 

Lhe  bar  place 

5,250 

1. 1.17 

0. 

26,250 

5,585 

.0501 

.0501 

52,500 

11, 170 

.1080 

.0579 

78,750 

18,765 

.1652 

.0672 

105. 000 

22,340 

.2246 

.0594 

131,250 

27,925 

.2861 

.0615 

157,600 

33,510 

.3504 

.0643 

183,750 

39,095 

.4151 

.0647 

210, 000 

44,680 

.4821 

.0670 

2S6,250 

50,265 

.5499 

.0678 

262.500 

56,850 

.6191 

.0692 

236,250 

50,265 

.5641 

.0550 

210, 000 

44,680 

.5067 

.0574 

183, 750 

39,095 

.4481 

.0586 

157,500 

33, 510 

.3881 

.0600 

131,250 

27,925 

.3268 

.0615 

105,000 

22,340 

.2634 

.0632 

78,750 

16. 755 

.2000 

.0634 

52,500 

11,170 

.1364 

.0636 

26.250 

6,585 

.0696 

.0666 

6.250 

1,117 

.0119 

.0577 

262.  abO 

55.850 

.6205 

.6086 

5,250 

1,117 

.0130 

.6075 

Elongation 

(center  to 

center  of 

pins). 


Inch. 


fiemarks. 


Test  discontinued. 


Initial  load. 


To»t  disoontinaed. 


After  a  farther  rest  of  24  hours  and  20  minntes  thf>  bar  again  placed  in  the  testing  macliino  .nnd 
loaded  as  follows  (total  rest  intervening  from  time  of  lirst  straining,  64  honrs  and  20  rainnt^m) : 


5,250 
26,250 

1,117 
5,585 

0. 
.0522 

.0522 

52,500 

11, 170 

.1105 

.0583 

78,750 

16, 755 

.1686 

.  0581 

105, 000 

22,340- 

•  4M«tfCKf 

.0504 

131,250 

27,925 

.2894 

.0614 

157,500 

33,510 

.3523 

.0629 

183,750 

39,095 

.4176 

.0652 

210,000 

44,680 

.4843 

.0668 

Tnitial  load. 
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Applied  loads. 


Touil. 

Pound*. 

236,250 

262,ri00 

236, 2r»0 

210,000 

183,750 

157,500 

131, 2.^.0 

lO.*).  000 

78, 750 

52,500 

26,250 

5, 2.'.0 
262,500 

5,250 
262,500 

5,250 
262,500 

5,250 

After 
foUoWii 

5,250 
262,250 
52,500 
78,750 
10:i,  000 
131,250 
157, 500 
183,  750 
210,000 
236, 250 

'JfiD,  .'iOO 

2:Wi,  250 

210,000 

18,3,  750 

157, 500 

131, 250 

lOii.OOO 

78, 750 

52,  500 

26,250 

5, 250 

262,500 

5,250 

262,500 

5,250 

ARnra 

5,250 
26,250 
52,500 
78,750 


For  Aqanro 
incu. 


rounds.' 
50,265 
5.'>.  850 
50, 265 
44,080 
30,005 
33.510 
27,925 
22,340 
16,755 
11,170 

5,585 

1,117 
55,850 

1,117 
55,850 

1,117 
55,850 

1,117 


In  gauged  length. 


Elongation. 


Inch. 
.5622 
.6205 
.5647 
.5078 
.44^9 
.3888 
.3283 
.26.'»4 
.2024 
.1.391 
.0712 
.0134 
.6227 
.  0127 
.6245 
.0135 
.6246 
.0142 


SjlcoCHHivo 
elongation. 


Inch, 
.0670 
.0683 
.0558 
.0569 
.0589 
.0601 
.0605 
.0029 
.0630 
.0633 
.0670 
.0578 
.6003 
.6100 
.6118 
.6110 
.6110 
.6103 


Elongation 

(center  to 

center  of 

pms). 


Inch, 


Kemarka. 


Teat  discontinued. 


n  Turther  rest  of  73  honrs  the  bar  again  p]ao4wl  in  the  testing  machine  and  loadetl  aa 
(tAtalfrest  intervening  from  time  of  first  straining  97  hours  "Si  niiniiteM) : 


1,117 
5,585 
11,170 
16,755 
22,340 
27,925 
33,510 
39.095 
44.680 
50,265 

55,  R'iO 

50, 265 
44,680 
39,095 
33,510 
27,925 
22,340 
16,755 
11, 170 

6,585 

1,117 
55,850 

1,117 
55,850 

1,117 


.0500 
.1079 
.1642 
.2211 
.2792 
.3401 
.4033 
.4680 
.53.')0 
.0039 
.6062 
.5502 
.4935 
.4352 
.3755 
.3154 
.2538 
.1919 
.1301 
.0642 
.0080 
.6079 
.0079 
.0079 
.0086 


.0500 
.0579 
.0563 
.0569 
.0581 
.0609 
.0632 
.0647 
.0670 
.0689 
.0023 
.0560 
.0567 
.0583 
.0597 
.0601 
.0616 
.0619 
.0618 
.0659 
.0502 
.5999 
.6000 
.6000 
.5093 


Initial  loa<l. 


After  8  niinntea*  rest. 


Test  disconlinaed. 
farther  reet  of  29  days  bar  again  placed  in  the  testing-machine  and  ioadcyl  aa  follows : 


1,117 

6,585 

11,170 

16,755 


0. 


.0526 
.1112 
.1675 


.0626 
.0586 
.0563 


Initial  load. 

B-27,670,000. 
E=:28,809,000. 
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Applied  loads. 


ToUl. 


Pound*. 

105.000 

131,250 

157,500 

183,750 

210,000 

236,250 

262,500 

236,250 

210,000 

183,750 

157,600 

131, 250 

105,000 

78,750 

52,500 

26,250 

6,250 

26,250 

52,500 

78.750 

105.000 

131,250 

157.500 

183,760 

210,000 

183,750 

157,500 

131,250 

105,000 

78,760 

52,600 

26,250 

5,260 


Per  sauare 
inch. 


Poundt. 
22,340 
27.925 
33,510 
30,006 

44,680 

50,265 

66,850 

50,285 
44.680 
38,005 
33,510 
27,925 
22,840 
16^756 
U,  170 
6,565 

1.117 

5,585 
11,170 
16,755 
22^340 
27,925 
33,510 
39,006 
44,680 
39,095 
33, 610 
27,926 
22,340 
16,755 
11, 170 
5^685 
1,117 


In  gaaged  length. 


Blongatlon. 


{ 


{ 


Inch. 
.2337 
.2800 
.3365 
.3035 

.4520 

.5084 
.5673 
.5605 
.5140 
.4583 
.4021 
.3460 
.2896 
.2327 
.1753 
.1188 
.0602 
.0061 
.0067 
.0509 
.1147 
.1710 
.2274 
.2839 
.3408 
.3980 
.4550 
.3997 
.3439 
.2876 
.2315 
.1749 
.1183 
.0598 
.0083 


Soooeasive 
elongation. 


Inch. 
.0562 
.0568 
.0565 
.0570 

.0585 

.0564 
.0589 
.0022 
.0565 
.0557 
.0562 
.0561 
.0566 
.0568 
.0674 
.0666 
.0686 
.0621 
.0014 
.0502 
.0678 
.0563 
.0564 
.0565 
.0569 
.0572 
.0570 
.0553 
.0558 
.0563 
.0561 
.0566 
.0566 
.0586 
.0615 


Elongation 

(center  to 

center  of 

pina). 


Inek. 


Bemarka. 


E=28, 861, 000. 
£=28,809,000. 
E=28,707,000. 
£=28,456,000. 
E=27, 726. 000. 
Slow  yielding  und«  r  .siroAH.  Carried 

thia  load  3  minutea. 
E=28,  758, 000. 
£=27,638,000. 
After  3  miuatea'  reat. 
£=29, 225. 000. 
£=29.120,000. 
£=28,861,000. 
£=28, 912, 000. 
£=28,707,000. 
£=28, 556, 000. 
£<=:28, 257, 000. 
£=28, 707, 000. 
£=27,679,000. 

After  5  ininutoa'  reat. 

£=28,062,000. 
£=28,809.000. 
£=28, 758, 000. 
E=28, 707, 000. 
£=28,506,000. 
£=28,355^000. 
£=38, 450, 000. 
£=29,330,000. 
£=29, 067, 000. 
£=28,800,000. 
£=28, 912,  OOO. 
£=28,657,000. 
£=28,657,000. 
£=27,728,000. 
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No.  4137. 

Fracinre, 


m. 


85*      SU9 


Sectional  area  of  stem,  5.24  square  inches. 
Gauged  length,  260''. 


Applied  loads. 


Total. 


PauruU. 

5.  240 

26, 200 

52,400 

26.  200 

78,600 

52,400 

26,200 

104,800 

78,600 

52,400 

26.200 

131,000 

104.800 

78.600 

52,400 

26,200 

157,  200 

131,000 

101. 800 

78,600 

52,100 

26,200 

172, 000 

174,000 

176,000 

178,000 

180.000 

182,000 

18:i,400 

157,200 

131, 000 

104,800 

78,600 

52,400 

26,200 

186,000 

188,000 

190,000 

102,000 

103,880 

183.400 

157. 200 

131,000 

104,800 

78.600 

52,400 

26,200 


52.400 
78,600 
104.800 
131,000 
167, 200 
188,400 
199^190 
204,860 
200^000 

188,400 
157,900 
181,000 


Per  ooaare 
incn. 


Pounds. 

1,000 

6,000 
10,000 

5,000 
15,000 
10,000 

6,000 
20,000 
15,000 
10,000 

5,000 
25,000 
20,000 
16,000 
10,000 

6,000 
30,000 
26,000 
20,000 
15,000 
10,000 

6,000 


86,000 
30,000 
25,000 
20,000 
15,000 
10,000 
6,000 

85,600 


37,000 
86,000 
30,000 
26,000 
20,000 
16,000 
10,000 
6,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
36^000 
88;  000 
80,000 
40,000 

35,000 
80,000 
26^000 


In  gftoged  length. 


Elongation. 


Inehet. 
0. 

.0410 
.0878 
.0426 
.1330 
.0868 
.0433 
.1780 
.1340 
.0896 
.0439 
.2280 
.1790 
.1348 
.0904 
.0448 
.2710 
.2209 
.1830 
.1389 
.0943 
.0479 
.2949 
.3032 
.3076 
.8118 
.3169 
.3626 
.8274 
.2843 
.2403 
.1060 
.1518 
.1070 
.0608 
.3376 
.3400 
.8686 
.4285 
.5800 
.9480 
.9391 
.8046 
.8499 
.8032 
.7669 
.7095 
.6597 
.6636 


.7468 
.7918 
.8881 
.8856 

.9877 
107 
2.82 
2.78 

.4815) 
.4847> 
.8868> 


Set 


Inch. 
0. 
.0010 


.0017 


.0021 


.0029 


.0086 


0069 


.0189 


.6140 


.6183 


Elongation 

(center  to 

center  of 

pins). 


Inehet. 
0. 


Remarks. 


Initial  load. 


8.81 


Elastic  limit 


Hiorometer  reset  Special  readings. 


H.  Ex,  31 100 
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Applied  loads. 


ToteL 


Poundi. 

104,800 

78,000 

62,400 

20,200 

20,200 

52,400 

78,600 

104,800 

131.000 

157. 200 

183.400 

183,400 

214.  840 
220.080 
225,  320 
230, 500 
235  800 
24L.040 
246,  280 
251,  520 
256,760 
262.  000 
2«7,  240 
272.  480 
277.  720 
282.  060 
288.  200 
293.440 
208,680 
303.920 
300,160 
314.  4  JO 
810.  640 
324.880 
330.  120 
335.  360 
340,600 
343, 700 

0 
345,  840 
351,  080 
356, 320 
361.  560 
366.  800 
368.000 

0 

0 


Per  square 
Inon. 


Pounda, 
20,000 
15,000 
10,000 
5,000 
5,000 
10.000 
15,000 
20,000 
25.000 
30.000 
35.000 
35.000 

41,000 
42,000 
43,000 
44.000 
45,000 
*  46,000 
47,000 
48,000 
40.000 
50,000 
5I,'000 
52.000 
53.000 
54.000 
65,000 
56,000 
57.000 
58,000 
59.000 
60,000 
61,000 
62,000 
63,000 
64.000 
65.000 


In  ganged  length. 


Elongation. 


0 
06,000 
67,000 
68,000 
60,000 
70,000 
70, 229 

0 

0 


InekeM. 
.8350 
.2821 
.2283 
.1681 
.1524 
.1099 
.2470 
.2961 
.8479 
.«)10 
.4588 
.4583 


Set. 


Inch, 


.1135 
.1110 


.1178 
.1188 


30.15 


Elongation , 

(center  to  > 

center  of 

pins). 


Inehet. 


3.45 

8.ao 

4.26 
4.00 
5.05 
6.6S 

6.02 

0.40 

&86 

7.96 

7.«7 

&58 

9.04 

9.64 

10.80 

11.10 

11.75 

12.67 

13.50 

14.40 

16.60 

16.66 

17.70 

19.00 

20.67 

21.70 


22.40 
25.00 
27.80 
30.70 
35.20 
36.80 


34.98 


Remarlcs. 


Bested  12  minutes. 


Tensile  strength. 
=11.0  per  oMit. 
=  11.4  per  oent. 


Elongation  of  10-iuch  sections,  ".76,  1".22,  1''.27,  1".21,  l'^26,•  1".20, 
l."19,  1''.22,  l'M7,  l."24,  1".20,  1".15,  1".19,  1".20,  l'M5,  1".20,  1".13, 
1".13,  1".18,  I'MO,  1".12,  1".05,  1".06,  FMO,  1".09,  I'Ml,  1".04,  rM3, 
".75. 

Elongation  of  pin-holes,  A  ".55,  B  ".50. 

Area  at  fracture,  4".83x".94  =  4.54  square  inches. 

Contraction,  13.4  per  cent. 

Fractured  4^  feet  from  center  of  pin-hole  A. 

Appearance,  granular,  radiating  from  a  button  of  hard  metal  about  ^" 
diameter,  which  was  rolled  into  the  surface  of  the  bar. 
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After  a  rest  of  5  days  and  18  hours,  fractured  end  B  again  placed  in 
the  machine. 

Gauged  length,  233''.41,  beginning  near  the  fractured  end  and  termi* 
sating  at  the  same  point  at  end  B  as  the  original  gauged  length. 

Sectional  area  called  4.G95  square  inches. 


Applied  loads. 

In  gauged  length. 

Elongation 

(center  to 

center  of 

pins). 

1 
Remarks. 

Total 

Per  square 
Incn. 

Pound*. 

1.116 

5,580 

11,160 

16,740 

22.819 

27,899 

88.479 

39.059 

83,479 

27,899 

22,319 

16.740 

11,160 

5,580 

1,116 

5.580 

11.160 

16.740 

22,319 

27,899 

33,479 

89,059 

44,688 

50,218 

5,580 

50,218 

44,638 

39,050 

33.479 

27,899 

22,319 

16,740 

11.160 

6,580 

1,116 

6,580 
11,100 
16.740 
22,319 
27.899 
33,479 
39,059 
44,638 
50,218 

Elongation. 

Saooessive 
elongation. 

Pound*. 

5,240 

26,200 

52,400 

78.600 

104.800 

131,000 

157,200 

183,400 

157.200 

131.  000 

104,800 

78,600 

52,400 

26,200 

6,240 

26,200 

52,400 

78,600 

104,800 

131,000 

157,200 

183,400 

209,600 

235,800 

262,000 

235,800 

209.600 

183,400 

157, 200 

131, 000 

104,800 

78.600 

52,400 

26,200 

5,240 

26,200 
62,400 
78,600 
104.800 
131.000 
157, 200 
183,400 
200,600 

Inch. 
0. 

.0883 
.0842 
.1306 
.1792 
.2880 
.2902 
.3530 
.8000 
.2681 
.2159 
.1670 
.1180 
.0671 
.  0259 
.0621^ 
.1080 
.1546 
.2080 
.2531 
.3037 
.3669 
.4200 
.4939 
.5766 
.5320 
.4850 
.4371 
.3876 
.3378 
.2860 
.2390 
.1810 
.1272 
c       .  0810 
(       .0746 
.1121 
.1581 
.2000 
.2541 
.8050 
.3568 
.4089 
.4623 
.5160 

1 

Inch. 

0. 
.0383 
.OiW 
.0464 
.0486 
.0538 
.0572 
.0628 
.0440 
.0459 
.0472 
.0480 
.0490 
.0509 
.0412 
.0362 
.0459 
.0466 
.0484 
.0501 
.0506 
.0532 
.0631 
.0739 
.0826 
.0445 
.0470 
.0479 
.0495 
.0498 
.0618 
.0530 
.0520 
.0538 
.0462 
.0064 
.0876 
.0460 
.0479 
.0481 
.0609 
.0518 
.0621 
.0684 
.0546 

Inch. 
0. 

Tnitialload. 

After  resting  1  hour. 

285,800 

i 

1588        TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


« 

Applied  loads. 

In  ganged  length. 

Blongation 
(center  to 
center  of 

'    pina). 

Bemarks. 

Total. 

268,000 

236,800 
209,600 
235,800 
262,000 
235,800 
209,600 
IflR,  400 
157,200 
183,400 
209,600 
235,800 
262,000 
5,240 
107,200 
183,400 
209,600 
235.800 
262,000 
236,800 
209,600 
183,400 
157,200 
131,000 
104,000 
78,600 
52,400 
26,200 
5,240 
26,200 
262,000 

Per  Bqnare 
inch. 

Pounds. 

55,798 

50,218 

44,638 

.50, 318 

55,798 

50,218 

44,688 

39,069 

33,478 

39,059 

44,638 

50,218 

55,798 

1,116 

33,479 

89,069 

44,638 

50,218 

65»798 

50,218 

44,638 

39,050 

33,470 

37.890 

22,319 

16,739 

11,160 

5,580 

1,116 

5,680 

65,708 

5.580 

56,798 

5,580 

65,798 

5,680 

65,798 

5,680 

1,116 

Elongation. 

SacceHflive 
elongation. 

Inch. 
.0600 
.0028 
.0024 
.0466 
.0466 
.0460 
.0468 
.0446 
.0464 
.0476 
.0404 
.0467 
.0466 
.0480 
.0404 
.4944 
.2810 
.0520 
.0520 
.0686 
.0566 
.0450 
.0460 
.0472 
.0400 
.0402 
.0621 
.0518 
.0608 
.0561 
.0433 
.0863 
.4560 
.4503 
.4502 
.4480 
.4490 
.3086 
.3004 
.4487 
.0430 

Inch. 
(      .5778 
i       .5806 
'.  5830 
.5374 
.4008 
.6366 
.5836 
.6381 
.4017 
.4441 
.3947 
.4404 
.4870 
.6350' 
.5844 
.0900 
.8710 
.4230 
.4759 
.6296 
.5850 
.5400 
.4931 
.4450 
.8060 
.3468 
.2947 
.2429 
.1021 
.1370 
.0087 
.1300 
.5860 
.1367 
.6860 
.1380 
.6879 
.1803 
.6887 
.1400 
.0070 

Inch. 

t 

• 

26,200 

262,000 

26, 200 

262,000 
26,200 

262,000 

26,200 

6,240 
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Samples  taken  from  steel   eye  bar  No.  4137  one  month  and  seven  days 

after  the  original  test  of  the  eye-bar. 

[Sketch  showlDg  positions  from  wlience  specimens  were  taken  from  the  shorter  frac- 
tured end.] 


7«, 


769 


770 


778a  776 b 


763 


No.  769,  compression  specimen. 
No.  770,  compression  specimen. 
No.  778a,  compression  specimen,  annealed. 
No.    7785,    compression    specimen,    not 
annealed. 


^^ 


a 


No.  779,  compression  specimen,  annealed. 

No.  783,  tension  specimen. 

No.  784,  tension  specimen. 

(a  and  h,  specific  fipravity  specimens. ) 


No.  769, 
Compression  test 


Crosswise  specimen. 

Total  length,  4''.76. 

Diameter,  ''.900. 

Sectional  area,  .636  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 

Per  aaaare 
incD. 

PoundM, 

Pounds. 

636 

1.000 

3,180 

5,000 

G,860 

10,000 

9,540 

16, 000 

12,720 

20, 000 

15,900 

25, 000 

19,080 

30,000 

22,260 

85,000 

25,440 

40,000 

28,620 

45,000 

31,800 

50.000 

34,080 

55,000 

38,160 

60,000 

41,340 

65.000 

41, 976 

66,000 

42,612 

07,000 

43,248 

68,000 

43,884 

60,000 

44.520 

70,000 

45,156 

71,000 

45,792 

72,000 

46.428 

73,000 

47,064 

74,000 

47,700 

75,000 

48,336 

76,000 

48,972 

77,000 

49,608 

78,000 

50,244 

79,000 

50,880 

80,000 

51, 516 

81,000 

52,152 

82,000 

52,788 

83,000 

53,424 

84,000 

55,800 

87.735 

In  gauged  length. 


Compree- 
sion. 


Inch. 

0. 

.0006 
.0011 
.0016 
.0022 
.0027 
.0032 
.0037 
.0043 
.0048 
.0055 
.0062 
.0070 
.0080 
.0082 
.0085 
.0088 
.0092 
.0095 
.0099 
.0103 
.0107 
.0115 
.0122 
.0131 
.0139 
.0154 
.0170 
.0103 
.0222 
.0260 
.0309 
.0364 


Set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0002 
.0004 
.0006 
.0009 
.0014 


.0024 


.0045 


.0110 


Bemarkfl. 


Initial  loM. 


Ultimate  strength. 


Failed  by  triple  flexare. 
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No.  770. 


CompresHan  test 


Lengthwise  specimeD. 
Total  length,  8''.90. 
Diameter,  ".900. 
Sectional  area,  .636  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

BoBarka. 

TotaL 

Per  Bqaare 
inou. 

Pound*. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
85,000 
40.000 
45.000 
60,000 
65,000 
56,000 
57, 000 
68,000 
60,062 

Compies- 
Bion. 

Set. 

Foundi. 

636 

3,180 

6,860 

9.540 

12,720 

15,000 

19,080 

22,260 

25,440 

28,620 

81,800 

34,080 

85,616 

36,252 

•36,888 

88,200 

• 

Inch. 

0. 
.0010 
.0020 
.0031 
.0043 
.0055 
.0070 
.0102 
.0160 
.0255 
.0376 
.0606 
.0685 
.0797 
.0076 

Inch, 

0. 

0. 

0. 

.0002 
.0003 
.0005 
.0012 
.0034 
.0081 
.0163 
.0261 
.0486 

Initial  load. 
Ultimate  itoMctli. 

Failed  by  triple  flexure. 
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No.  778a. 

Compression  test. 

Lengthwise  specimen.   Annealed  end.    Heated  cherry  red  and  cooled 
in  open  air. 
Total  length,  4'^43. 
Diameter,  ''.900. 
Sectional  area,  .636  sqnare  inch. 
Oanged  length,  3''. 


Applied  loadB. 

In  ganged  length. 

Bemarlv. 

Total. 

Persqnttre 

Compree- 
•l<m. 

'    Set. 

P&undt. 
636 
3,180 
6,300 
9,540 
12,720 
15.900 
19,080 
19,  716 
20,352 
20,988 
21, 621 
22,960 
22,896 
23,532 
24,168 
24,804 
25.440 
26.076 
26,712 
27,348 
27,984 
28,620 
29,256 
29,892 
30,528 
31,164 
31,800 
53,900 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,009 
26,000 
80,009 
31,000 
82,000 
88,000 
34,000 
85.000 
86,000 
87.000 
38,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
84,748 

Inch. 

0. 

.0004 
.0010 
.0016 
.0021 
.0026 
.0032 
.0088 
.0084 
.0035 
.0086 
.0038 
.0089 
.0049 
.0040 
.0040 
.0041 
.0042 
.0043 

.ooa 

.0044 
.0046 
.0045 
.0116 
.0878 
.0888 
.0410 

JndL 

0. 

9. 

0. 

0. 

0. 

0. 

0. 

Initial  load. 

Slastio  limit. 
Ultlmaifee  BtranftlL 

-.0001, 

-.0091 

-.6008 

Failed  by  triple  flexure. 
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No.  778ft. 

Oompreasion  teat 

Lengthwise  speciineu  from  unannealed  end. 

Total  length,  4''.41. 

Diameter,  ".900. 

Sectional  area,  .636  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

636 

3,180 

6,360 

9,640 

12,720 

15,000 

19,080 

19,  716 
20,352 
20,988 
21,624 

22,  260 
22,896 

23.  5.')2 
24, 168 
21.804 
25,440 
26,076 
26, 712 
27,348 
27, 984 
28, 620 

20.  256 
29,892 
30,528 
31,164 
31.800 
32,436 
33,  072 
3.1,  708 
34,344 
34,980 
35,  616 
36.252 
36,888 
37.  524 
38.160 
38,796 
39, 432 
40.068 
40.  704 
41,340 
41, 976 
42,612 
43,248 
43,884 
44,520 
45,156 
#5,792 
46,428 
47,064 
47,700 
52,890 


Per  Bqaare 
Incii. 


PoundM. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
31,000 
32,000 
33,  000 
34,000 
35,000 
36,000 
37, 000 
38,000 
39.000 
40,000 
41,000 
42,  000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50, 000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
76.000 
83,160 


In  ganged  length. 


Compres- 
sion. 


Inch. 

0. 

.0005 
.0011 
.0016 
.0021 
.0028 
.0035 
.0036 
.0039 
.0042 
.0045 
.0049 
.0053 
.0056 
.0061 
.0068 
.0074 
.0082 
.0089 
.0099 
.0108 
.  0118 
.0125 
.0136 
.0148 
.0160 
.0176 
.0187 
.0200 
.0210 
.0225 
.0256 
.0270 
.0290 
.0308 
.0325 
.0358 
.0380 
.0408 
.0435 
.0467 
.0505 
.0540 
.0576 
.0611 
.0670 

.vns 

.0788 
.0866 
.0931 
.1045 
.1154 


Set. 


Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
.0008 


.0012 


.0070 


.0123 


.0196 


.0290 


.0484 


.0661 


Bemarks. 


Initial  lo«L 


UltlinAte  strength. 


Failed  by  triple  flexure. 

Maximum  diameter  at  middle,  after  the  test,  ^'.980. 


TESTS    OF    IRON,  STKEL,  AND    OTHER    MATERIALS. 

No.  779. 
Compresfrion  test. 

Crosswise  specimen. 

Anuealed.    Heated  cherry  red  and  cooled  in  open  air. 

Total  length,  4".75. 

Diameter,  ''.899. 

Sectional  area  .635  sqnare  inch. 

Gauged  length,  3". 


lf)93 


Applied  loads. 

Ingsnged  length. 

Bemarkt. 

Total. 

Poundt. 

635 

3,175 

6,350 

9,525 

12, 700 

15,875 

lO.OSA 

22,225 

25,400 

26,035 

Per  Boaare 
inon. 

Compree- 
sion. 

Set. 

Inch, 

0. 

0. 

0. 

0. 

0. 

-.0001 
-.0001 
-.0001 
-.0001 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30.000 
35,000 
40,000 
41,000 
43,000 
43,000 
44.  OCO 
45,000 
46,000 
47, 000 
48,000 
49,000 
50,000 
51.000 
52,000 
53.000 

Inch. 

0. 

.0006 
.0011 
.0017 
.0022 
.0027 
.0032 
.0087 
.0042 
.0042 
.0043 
.0044 
.0045 
.0045 
.0046 
.0046* 
.0236 
.0404 
.0426 
.0443 
.0449 
.0409 
.0530 
.0589 
.0620 
.0680 

Initial  load. 
Ultimate  atnogCh. 

26,670 
27,  305 

• 

27.940 

28,575 
29,  210 

29,845 

30,480 

31, 115 

31,750 
32, 383 
33,020 

.0870 

83,655 

34,290    '        54,000 

34,925            55,000 
35,  560            56.  OOO 

.0687 

36,195 

57,000 

36,830 
37,465 

58,000    i          .0725 
69.000              .0771 
60,000    i          .0806 
61,000    '         .0836 
62.000    1          .0885 
63, 000              .  0025 

38,100 
38,735 

.0740 

39,370 

40,005 

40,640 
41,275 
51,500 

64,000 
65,000 
81, 102 

.0961 
.1002 

.0980 

Failed  by  triple  flexure. 
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% 

No.  783. 

Temion  test 
Lengthwise  specimen. 
Total  length,  9''. 
Diameter,  ''.664. 
Sectional  area,  .25  sqnare  inch. 
Ganged  length,  6''. 


Applied  loads. 


Total. 


Per  squaie 
inon. 


PotMkb. 

850 

1,260 

2,600 

3,760 

6,000 

6,250 

7,600 

8,760 

10.000 

11,260 

12,600 

13, 750 

15,000 

16,250 

17,600 

18,000 

18,500 

19, 000 

10,600 

20,000 

20,600 

21,000 

21,600 

22,000 

22,600 

22,800 


In  fCMiged  length. 


Pounds. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
45.000 
60,000 
66,000 
60,000 
65,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82, 000 
84,000 
86,000 
88,000 
90,000 
01,200 


SloBgaHoii. 


ifidk. 
0. 

.0007 
.0018 
.0028 
.0038 
.0047 
.0058 
.0068 
.0078 
.0088 
.0090 
.0109 
.0120 
.0130 
.0140 
.0144 
.0149 
.0168 
.0159 
.0163 
.0109 
.0172 
.0180 
.0190 
.0206 


Set 


Ineh. 
0. 
0. 
0. 
9. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
9. 
6. 


Bemarki. 


Initial  load. 


Tensile  strength. 


Elongation  after  fracture,  ''.30  =  6.0  per  cent. 

Elongation  of  inch  sections,  ".*27,  ".03,  ".00,  ".00,  ".00,  ".00. 

Diameter  at  fracture,  ".42. 

Area,  .1386  square  inch. 

Contraction,  44.6  per  cent. 

Fractured  |"  from  neck. 

Appearance,  flne^  silky 
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No.  784. 

Tension  test 

Grosswise  specimen. 

Total  length,  4".76. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loftds. 


Total. 


Pounds. 

250 

1,250 

2,500 

3,750 

6,000 

8,250 

7.600 

8,760 

10.000 

11,250 

12,500 

ia.750 

14.000 

!<  250 

14,500 

14,750 

15. 000 

15.250 

15,500 

15,750 

10, 000 

16.250 

16,500 

16,750 

17, 000 

17,260 

17, 500 

17,760 

18,000 

18,250 

19,000 

19,500 

20.000 

20,400 

19,  lot 


Per  BQuare 
inon. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
80,000 
85,000 
40,000 
45.000 
60.000 
65. 00* 
66,000 
57,000 
58,000 
60.000 
60,000 
*W.000 
62,  OUO 
63,000 
•4,000 
66.000 
66,000 
67,000 
68,000. 
60.000 
70.000 
71,000 
72,000 
73.000 
76,000 
78,000 
80,000 
81,000 


In  ganged  length. 


Elongation. 


Inch. 
0. 

.0004 

.0009 

.0014 

.0020 

.0026 

.0031 

.0037 

.0045 

.0067 

.0072 

.0100 

.0106 

.0110 

.0118 

.0125 

.0137 

.0148 

.0158 

.0170 

.0191 

.0206 

.0226 

.0246 

.0276 

.0302 

.0337 

.0368 

.0411 

.0437 

.060 

.085 

.11 

.21 


Set. 


Inth. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0002 
.0006 
.0012 
.0021 
.0048 


Initial  load. 


Tensile  strength. 

Load  at  time  of  rapture. 


Elongation  after  ruptnre,  '^36  =  6.0  per  cent. 

Elongation  of  inch  sections,  '^•16,  'M3,  '^08. 

Diameter  at  fracture,  ''.47. 

Area,  .1735  square  inch. 

Contraction,  30.6  per  cent. 

Fractured,  1".00  from  neck. 

Appearance;  granular,  40  per  cent. ;  silky,  flak^  60  per  cent. 
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No.  4138. 


25' 9 


>  B« 


Sectional  area  of  stem,  5.23  square  inohes. 
Gaaged  length,  260'^ 


Applied  loAda. 


Total. 


Pound». 
5.230 
26,150 
52,300 
78,450 
104, 600 
130.  750 
156,900 
130,  750 
104,600 
78;  450 
52, 300 
26,150 
170,000 
172, 000 
174,000 
176,000 
178,000 
180,000 
182,000 
183,050 
184,000 
186, 000 
188, 000 
190,000 
192,000 
103, 510 
198, 740 
203, 070 
209,200 
214. 430 
219,660 
224, 890 
230. 120 
235,  350 
240,580 
245, 810 
251, 040 
256,270 
261, 50Q 
206, 730 
271,960 
277,190 
282,420 
287,650 
292,680 
298, 110 
303,340 
308, 570 
313,800 
319, 030 
324,260 
329,490 
334,720 
339,950 
345,180 
350, 410 
353,500 

0 
356,640 
360,870 


85,000 


35,960 


37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,  two 
52,000 
53,000 
54,000 
56,000 
56,000 
57,000 
58^000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 


In  gauged  length. 


or  Buuiuv 

Incti. 

Elongation. 

Poundi, 

Inches. 

1,000 

0. 

6,000 

.0418 

10.000 

.0879 

15,000 

.1824 

20,000 

.1770 

25,000 

.2228 

80,000 

.9705 

25,000 

.2260 

20,000 

.1833 

15,000 

.1377 

10,000 

.0930 

6,000 

.0460 

0 
08,000 
69,000 


.2961 
.2987 
.8034 
.3060 
.8110 
.8149 
.3194 
.8231 
.8268 
.3317 
.3379 
.3510 
.8680 
.8920 
.6540 
1.00 


Set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
.0004 


.0037 


0006 


Klongatien 

(center  to 

center  of 

pine). 


0. 


1.85 

2.25 

2.8S 

8.20 

8.60 

8.90 

4.82 

4.73 

6.15 

5.60 

6.08 

6L50 

6.05 

7.42 

7.96 

8.61 

0.10 

8.68 

10.83 

ILOl 

11.78 

12.60 

18.40 

14.28 

15.26 

16.40 

17.64 

18.00 

20.68 

2L66 

20.68 

22.60 

85i20 


Initial  lend. 


■'ElastlcllBiit. 


^ 
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Applied  loads.  ' 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

Inches. 
2&40 
32.30 
86.60 

Bemaika. 

Total. 

Peraqnare 
inon. 

Elongation. 

Set. 

Pounds. 
366, 100 
371,330 
374,900 

0 
0 

Pounds. 
70, 000 
71,000 
71,680 

0 
0 

Inohss. 

Inch. 

Kaximnm  load  reached.  Stretching 
still  going  on,  and  load  slowly 
adyanoing. 

=11.8  per  cent. 

=11.5  per  cent. 



80.64 

35.38 

Elongation  of  inch  sections,  ".73,  l'M6,l'M4, 1'Ml,  I'MO,  1"12,  l'M2, 
1''.09,  I'MO,  l'M3,  l'M4,  rM5,  TMO,  1''.20,  I'MO,  1".21,  l'^23,  1''.23, 
l'M8, 1".22,  V'.Uj  r'.N,  V\24, 1^26, 1''.24, 1^28,  r'.27,  ''.71. 

Elongation  of  pinholes,  A  ''.49,  B  "51. 

Area  at  middle  of  length  of  stem,  4".84  x'^94=:4.55  square  inches. 

Contraction,  14.0  per  cent 


n 
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No.  4139. 


31 


S5'     7:95 


Sectional  area  of  stem,  5.25  sqnare  inches. 
Ganged  length,  260'^ 


Applied  loadd. 


Total. 


Pounds. 

5.260 

26.250 

52.500 

78.750 

105,000 

1»1,250 

167.  500 

131, 250 

105,000 

78,750 

52,500 

2fi,  i50 

170,000 

172,000 

174,000 

176.000 

178, 000 

180,000 

182,000 

183,750 

157,500 

131,250 

105,  000 

78.750 

52.500 

26,250 

186.000 

188,000 

100,000 

192,000 

104,250 

183,760 

157,600 

131,250 

105,000 

78,750 

62,500 

26,260 

5,260 

199,600 


Per  sanare 
inoh. 


Pounds. 

1,000 

5.000 

10.000 

15,000 

20,000 

25,000 

30,000 

25.000 

20.000 

15,000 

10,000 

5,000 


In  g«aged  length. 


35,000 
30,000 
25,000 
20,000 
15,000 
10,000 
6.000 


87,000 


88,000 


Elongation. 


JimA. 

0. 

.0450 
.0890 
.1882 
.1768 
.2222 
.2722 
.2280 
.1860 
.1413 
.0960 
.0580 
.2970 
.8009 
.3049 
.8092 
.3149 
.8186 
.3240 
.3298 
.2800 
.2427 
.1990 
.1660 
.1111 
.0662 
.3371 
.8480 
.3604 
.8696 
.4602 

.  woo 

.4060 
.8610 
.3168 
.2726 
.2281 
.1824 
.1418 
.9970 


Set. 


Inch. 

0. 

.0061 
.0052 
.0060 
.0060 
.0083 


.0136 


0268 


Elongation 

(center  to 

cent-erof 

pins). 


Inch. 
0. 


Bemarka. 


Initial  load. 

E=29,612,000. 
E  =  29,958,000. 
£=29,816,000. 
E  =  80, 162. 000. 


Blaatie  limit. 
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Sectional  area  now  called  5.237  square  inches. 


Applied  loads. 


Total. 


183,750 

157,500 

131,250 

105,000 

78,750 

52,500 

26.250 

6,250 

200,000 


5,250 


Peraonare 
inon. 


Pound*. 

30,076 
25,064 
20,061 
15,088 
10,026 
6,018 
1,003 


1,008 


In  ganged  length. 


Elongation 


Inch, 

QSUA 

m  von 

.9407 
.8900 
.8501 
.8081 
.7568 
.7067 
.6614 


.71 


Snooeftsive 
elongation. 


Inch, 
.0120 
.0487 
.0447 
.0460 
.0470 
.0468 
.0901 
.0463 


Elongation 

(center  to 

to  center 

of  pins). 


Inch. 


Bemarka. 


E=: 

E  = 
E  = 
E  = 
S  = 

E=r 


20,899,000. 
29,230,000. 
2^  466, 000. 
27. 800, 000. 
28.230,000. 
in,  080, 000. 


Thia  load  applied  and  left  on  tlie  bar 
16  konra;  in  tlio  mean  time  the 
load  fell  to  124,000  pounds  on  ao- 
oonnt  of  stretching  of  the  bar  and 
leakage  of  the  hydraulic  pack- 
ings of  the  testing-machine. 


Ganged  length,  260/^72. 

Sectional  area  called  5.235  square  inches. 


Applied  loads. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

Bemarka. 

Total. 

1 

Poundt. 
5.250 

Per  sonare 
incn. 

Elongation. 

Snceessive 
elongation. 

Poundt. 

1,008 

5,014 

10.028 

15,042 

20,066 

25,069 

30,068 

36,097 

30,083 

25,069 

20,056 

15.042 

10,028 

5^014 

1,003 

89,000 

40.000 

Inehca. 

0. 

.0394 
.0847 
.1298 
.1752 
.2211 
.2687 
.3175 
.2746 
.2800 
.1852 
.1400 
.0939 
.0432 
.0027 

2.06 

3.78 

Inch. 

0. 

.0394 
.0463 
.0451 
.0454 
.0459 
.0476 
.0488 
.0430 
.0446 
.0448 
.0462 
.0461 
.0507 
.0406 

Inch. 

Miorometer  reset 

E  =  28, 866, 000. 
E  =  28, 984, 000. 
E  =  28. 793, 000. 
E  =  28,479, 000. 
E=  27, 462, 000. 
E  =  26, 787, 000. 
E  =  30, 400,  boo. 
E=:  29, 375, 000. 
E  =  29, 188, 000. 
E  =  28.920, 000. 
E  =  28, 856, 000. 
E  =  26^  788, 000. 

'    26.260 

52,500 

78,750 

105,  000 

131,250 

J  157,500 

1  183.750 

157, 600 

131,250 

105, 000 

78,760 

52,500 

26.250 

6^250 

204,750 

210,000 

.«■•«.  ■•■•«- 

« 
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Gauged  length,  262''.73. 

Sectional  ai^ea  called  5.195  sqaare  inches. 


Applied  loads. 


Total. 

Pounds. 
6^250 
26,250 
62,600 
78,750 
106,000 
131,250 
157.500 
183,750 
157,500 
131,260 
105,000 
78,760 
62,500 
26*260 
6,260 
215,260 
920,600 
226,750 
231,000 
236,260 
241,500 
246,760 
262,000 
267,850 
262,600 
267,750 
278,000 
278,250 
288,600 
288,750 
294,000 
200,260 
304,500 
809.750 
816,000 
820,260 
825,500 
880,760 
386,000 
841,260 
846,500 
848.600 

0 
851,760 
867,000 
862;  260 
867,600 
372,800 


Per  Maare 
incn. 


Pounds. 
1,010 
5,062 
10,106 
13,168 
20,210 
25,268 
80,315 
86,368 
30,816 
25,268 
20,810 
15,168 
10.106 
6*062 
1,010 
41,000 
42.000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49.000 
60,000 
51,000 
62,000 
68,000 
64,000 
66,000 
66,000 
67,000 
68,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 


0 
67,000 
68*000 
69^000 
70,000 
70,886 


In  gaaged  length. 


Elongation. 


Insh. 

0. 

.0409 
.0878 
.1341 
.1883 
.2838 
.2867 
.8440 
.2992 
.2639 
.2068 
.1681 
.1083 
.0546 
.0071 


SnocesAive 
elongation 


Inch. 


.0409 
.0469 
.0463 
.0492 
.0505 
.0520 
.0578 
.0448 
.0453 
.0471 
.0487 
.0498 
.0687 
.0475 


Elongation ' 

(center  to  ! 

center  of  i 

pins). 


Remarks. 


Inches, 


8.60 
3.70 
3.93 
4.28 
4.76 
6.17 
6.68 
6.08 
6.50 
7.00 
7.49 
&06 

aoo 

9.12 
9.70 
10.40 
11.00 
11.71 
12.46 
18.85 
14.82 
16.36 
16.48 
17.70 
19.10 
20.76 
2L66 
20.50 
28.20 
24.90 
27.66 
31.60 
87.80 


Micrometer  reset. 

E  =  28. 303, 000. 
£  =  28, 670, 000. 
£  =  20, 980, 000. 
E  =  26, 286, 000. 
E  =  25, 093, 000. 
E  =  21, 366, 000. 
E  =  29, 630, 000. 
£-=29,302,000. 
£  =  28,183,000. 
E  =  27, 257, 000. 
£  =  26,665,000. 
E  =  24, 710, 000. 


Maxtmnm  load. 
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Applied  loads. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

Remarks. 

TomL 

Pertqnare 
inon. 

Snocessive 
elongation. 

Pwmdi, 

0 
0 

Foumdt. 
1,000 
0 

0 

^vWflWe 

IncKes. 

Inch. 
86.68 

• 
ft 

=  12.1  per  cent. 
==  11.8  per  cent. 

8L46 

36.88 

I          "^ 

Elongation  of  lO-inch  sections, ''.78,  r'.30,  I'MO,  I'M  6,  l".16,  l'M6, 
r'.20,  rM4,  rM9,  1".20,  r'.ie,  1".22,  1".23,  l".26,  1".27,  1".24,  1".25, 
r'.21, 1".21,  1''.21, 1".26,  1".22,  1".22,  1".22,  1".21,  1".27,  1".25,  1  '.24, 
1".23  ".77, 

Elongation  of  pin-holes,  A  ".42,  B  ".64. 

Ganged  length,  291".46. 

Sectional  area  called  4.683  square  inches. 


Applied  loads. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

Total. 

Per  square 
indi. 

Elongation. 

Snocessive 
elongation. 

Potindt. 

6,260 

26,250 

62,500 

78,750 

106,000 

181,260 

167,500 

183,750 

157,500 

131,250 

106,000 

78.760 

62,600 

26,250 

6,250 

26,250 

52,500 

78,750 

106.000 

181,250 

167,600 

188,760 

210,000 

286,260 

262,600 

886,250 

210,000 

188,760 

167,600 

181,250 

106^000 

78,760 

62,600 

26,260 

6,260 

262,600 

PowMb. 

1,121 

6,605 

11,210 

16»816 

22,420 

28,025 

83,630 

39,236 

33,630 

28,026 

22,420 

16,816 

11,210 

5,606 

1,121 

5,605 

11.210 

16,816 

22,420 

28,026 

83,680 

89,286 

46,014 

'  60,448 

66,053 

60,448 

46,014 

89,286 

88,630 

28,026 

22,420 

16,816 

11,210 

6^606 

1,121 

56.063 

1.121 

0. 

.0602 
.1003 
.1691 
.2322 
.2963 
.3622 
.4299 
.3731 
.3150 
.2561 
.1930 
.1305 
.0686 
.0077 
.0550 
.1141 
.1739 
.2353 
.2981 
.8640 
.4270 
.4980 
.5640 
.6380 
.5802 
.5219 
.4621 
.3998 
.3873 
.2730 
.2060 
.1428 
.0719 
.0123 
.6864 
.0130 

Ineh. 

Inch. 

Mlerometer  reset. 

£=27. 641, 000. 
£=27,318.000. 
£=2^889.006. 
£=25,485,000. 
£=24.789,000. 
£=24, 130, 000. 
£=28,761,000. 
£=28,127,000. 
£=-27,272,000 
£=26,906,000. 
£=26,138.000. 

Bested  under  load  10  mlnatee. 

.0602 
.0301 
.0608 
.0631 
.0641 
.0660 
.0677 
.0668 
.0581 
.0599 
.0621 
.0625 
.0669 
.0669 
.0478 
.0591 
.0508 
.0614 
.0628 
.0659 
.0630 
.0660 
.0710 
.0740 
.0578 
.0688 
.0608 
.0628 
.0620 
.0648 
.0670 
.0682 
.0709 
.0606 
.6241 
.6234 

. 

6,250 

Test  discontinned. 

H, 

Ex.  31- 
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DETAILS  OF  TESTS  OF  WEOUOHT-IBOH  ETE-BAES. 


No.  763. 


ja%' 


XTHgCTOIft 


I 


\  jorss 


Sectional  area  of  stem,  5.70  sqnare  inches. 

GauKed  length,  ISC'. 

Twenty-two  10-inch  sections  laid  off  along  stem. 


Applied  IomU. 


Total 


Pounds. 
5,700 
28.  r)00 
57.000 
85,500 
let?.  (iOO 
114, 000 
116.000 
118,000 
120,  OOO 
122, 000 
124.000 
120, 000 
128.000 
130,  000 
13'2. 000 
134.000 
136,  800 
142,500 
148,200 
153,900 
158, 600 
105,  300 
171,000 


Per  Moftre 
inon. 


Poundt. 

1,000 
5,000 
10,000. 
15.000 
18,000 
20,000 


22,456 


24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 


Id  ganged  length. 


Blongation. 


Inehet. 

0. 

.0310 
.0647 
.0995 
.1237 
.1453 
.1490 
.1538 
.1575 
.1609 
.1658 
.1720 
.1803 
.2030 
.2200 
.2468 
.3040 
.5500 

1.12 

1.44 

1.69 

2.27 

2.85 


Set. 


Elongation 

(center  to 

center  of 

pins). 


IndiM.  . 

0.  I 

.0034  I. 

.0044  . 

.0170  I. 
.0120 

.0208  >. 


Inehet. 
0. 


62 


.76 
1.42 
1.80 
2.13 
2.88 
8.50 


Remarks. 


Initial  load. 

E=  27,  522, 000. 
K=  27, 774^  000. 

£  =  28,126,000. 


ElaaUo  limit 


Set 
3".25. 


Sectional  area  now  called  5.493  square  inches. 
Gauged  length  182''.62. 


Applied  loads.   • 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

Total. 

1 

SnoceeeiYo 
elongation. 

Bamarks. 

Poundt. 
5,700 
28,600 
57,000  ^ 
86,500  ' 

114,060 

85.500 

57,000 

28,600 

6,700 

1.088 

Indk, 

0. 

Inch. 

0. 

.0278 
.0347 
.0362 
.0372 
.0385 
.0344 
.0362 
.0305 

Ineh. 

Micrometer  reset. 

E  =  27, 318, 000. 
£  =  26,186,000. 
E=:  25, 483, 000. 

6,191    !         .0278 
10,882    1         .0625 
15,678    1         .0987 
20.764    :          .1359 
16,678    1         .1024 
10,382    1          .0680 
6,191    !          .0318 
1.088    1         -floia 
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Applied  loads. 

In  gaaged  length. 

Blougation 

(cenU^  to 

center  of 

pins). 

Remarks. 

Total. 

Per  square 
inca. 

£lungation. 

Sucoessive 
elongation. 

Poundt. 

5,700 

28,500 

57,000 

85,500 

114.000 

142,500 

114,000 

85,500 

67.000 

28.500 

5,700 

176, 700 
182, 400 
188.  100 
193,  800 
109.  500 
205.  200 
210.  900 
216.600 
222. 300 
228.  000 
2:J3,  700 
239,  400 
24  >.  100 
2541,800 
0 

Poundt. 

1,039 

5,191 

10,'382 

15,573 

20,764 

25, 955 

20,764 

15, 573 

10,382 

5,191 

1,039 

31,000 
82,000 
33,000 
34,000 
35.000 
36.  000 
37,000 
38.000 
89,000 
40,000 
41,  000 
42,000 
43.000 
44,000 

0 
45.000 
43, 105 

'""  0 

0 

Inehet. 

—.0002 
.0277 
.0625 
.09T/ 
.1334 
.1713 
.1377 
.1034 
.0684 
.0320 
.0014 

Inch. 
.0015 
.0279 
.0348 
.0352 
.0367 
.0379 
.0336 
.0343 
.0350 
.0364 
.0306 

Inohet. 

After  i  hoar's  rest 

Rested  5  minat«s. 

Tensile  strength. 
Just  before  fracture. 
=  11.7  per  cent. 
=  11.6  per  cent. 

•  •••  «««••■«• 

3.62 
3.70 
6.28 
6.12 
6.97 

ao2 

9.07 
10.20 
11.67 
13.16 
14.85 
17.06 
19.60 
22.45 

•"*"••*""•*■ 

jS^ 

«*■■«•  w^  •  •  •• 

2oG,  500 

27.00 
27.60 
27.80 

.  257.  100 

1 

"6 

"21.61""' 

0 

27.66 

( 

Elongation  of  lO-inch  sections,  •2'M8, 1".34, 1''.56,  V'A3,  1''.28,  I'^28, 
r'.28,  l".20,  1".22,  l'M5,  L".09,  1".09,  I'MO,  I'MO,  I'^OS,  1''.09,  r'.02, 
1".02,  r'.Oo,  I'M2, 1".23,  1".02,  ".81. 

Area  at  fracture,  4''.22x  ".93=3.92  square  inches. 

Contraction,  31.2  per  cent. 

One  edge  of  fracture  open  'M3.  Open  at  middle  ".16.  One  edge 
closed. 

Fractured  18J"  from  center  of  pin-hole  A.  Appearance,  fibrous,  with 
traces  of  granulation. 

Elongation  of  pin-holes,  A  ''.47,  B  ".41. 

Fractured  end  loaded  after  16  hours'  rest. 

Gauged  length  now  178".72 ;  beginning  three  sections  from  fracture 
at  end  A,  and  terminating  at  the  end  of  original  gauged  length,  end  B. 
This  includes  sixteen  of  the  original  lOinch  sections. 

Sectional  area  now  called  5.103  square  inches. 
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Ai)plU 

h1  ]oa«iH. 

1 

Per  square  i 

inch.       1 

Poundi. 

In  gauged  length. 

T<»tal. 

Elongation. 

Siiccesftlve 
elougatiuD. 

PoundM. 

Inch. 

Inch. 

5,  700 

1.117 

0. 

0. 

28.500 

5,585 

.  0317 

.0317 

67, 000 

11,170 

.0601 

.0374 

85.500 

16,  764 

.1060 

.0369 

lU,  000 

22, 339 

.1435 

.0376 

86.500 

16,754 

.1072 

.0363 

57, 000 

11,170 

.  0712 

.0360 

28, 500 

5.686 

.0339 

.0373 

5, 700 

1,117 

.0030 

.0309 

28,600 

6.585 

.0332 

.0302 

67,  000 

11, 170 

.0701 

.0369 

86,500 

16,764 

.1068 

.0367 

114,000 

22,  339 

.1440 

.0372 

142,  500 

27, 924 

.1816 

.0376 

ITt.OOO 

33, 509 

.  2205 

.0390 

142.  500 

27, 924 

.1843 

.0362 

114,000 

22, 339 

.1479 

.0364 

85. 000 

16,754 

.1109 

.0370 

57, 000 

11,170 

.0741 

.0368 

28,  500 

6,586 

.0366 

.  0376 

5.700 

1,117 

.0051 

.0314 

28,  500 

5,585 

.  0352 

.0301 

57, 000 

11, 170 

1          .072:^ 

.  0371 

86,500 

16,  754 

.  1092 

.0369 

114,000 

'J2,  339 

.1466 

.0374 

142.  .-00 

27, 924 

.1833 

.0367 

171,000 

33,509 

1          .  2203 

.0370 

1V9,500 

39,  594 

.  2609 

.0406 

228,000 

44,  C78 

.  307.) 

.0464 

190,500 

39,  594 

.  -711 

.0362 

371,000 

33,509 

.2348 

.0363 

142,500  " 

27,  924 

.1977 

.0371 

J 14,  000 

22.  339 

.1007 

.0370 

86.500 

16,754 

.1234 

.  0373 

57,000 

11. 170 

.0854 

.0380 

28,600 

6,  585 

.0473 

.0381 

6,700 

1,117 

.0147 

.0326 

28,  500 

5,685 

.0447 

.0300 

67,  000 

11, 170 

.0815 

.0368 

85,  500 

16, 754 

.1188 

.0373 

114,000 

22, 339 

.1564 

.0376 

142,500 

27,  924 

.1942 

.0378 

171, 000 

33,  509 

.2320 

.0378 

199,600 

39.094 

.2702 

.  0382 

171.000 

33,  509 

.  2334 

.03G8 

142,  5.  0 

27,  924 

.1969 

.0365 

114, 000 

22,  339 

.1506 

.0368 

85,500 

16,764 

.1224 

.0372 

57,000 

11, 170 

.0842 

.0382 

28.600 

5.585 

.0469 

.0373 

5,700 

1,117 

.0148 

.0321 

Ban 

Eigain  loaded 

after  26  hoa 

r8'  addition 

Elongation 

(center  to 

center  of 

pina). 


Inch. 


Remftrka. 


^ 


Initial  load. 


E=27, 572, 000. 
E=27,421,000. 
E=26,976,000. 
E=27. 1%000. 
E=26,545,000. 


E= 27, 123,000. 
£=27,345,000. 
K=27.496,000. 
£=26,831,000. 
E=28,  769, 000. 
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Applied  loodH. 


Total 


Poundi. 

6,700 

28,500 

57,000 

85,500 

114,000 

142,500 

171,000 

142.500 

114.000 

85,500 

57,000 

28.500 

5,700 

5,700 

28,500 

57,000 

85,500 

114,000 

142, 500 

114.000 

85,500 

57,000 

28.500 

5,700 

28,500 

57,000 

85,500 

114.000 

142,500 

171,000 

142.500 

114, 000 

85,500 

57,000 

28,500 

6,700 


Per  Bciuare 
incD. 


Poundi. 
1,D7 
6,685 

11, 170 
16,754 
22,839 
27,924 
38,509 
27,924 
22,339 
16,754 
11, 170 
5,586 
1,117 


1,117 

6,585 

11, 170 

16,754 

22,339 

27, 924 

22,339 

16,754 

11, 170 

5,585 

1,117 

6,685 

11, 170 

16,754 

22,339 

27,924 

33.509 

27,924 

22,339 

16.754 

11, 170 

5,585 

1.117 


In  gaagcd  len;i;tli. 


Elongation. 


Inch, 

0. 

.0296 
.0060 
.1027 
.1395 
.1760 
.2142 
.1780 
.1416 
.1050 
.0688 
.0320 
.0021 


Successive 
elongation. 


Ineh. 

0. 

.0296 
.0365 
.0367 
.0368 
.0374 
.0373 
.0362 
.0364 
.0366 
.0362 
.0368 
.0209 


EluniintioD 

(center  to 

center  of 

pins). 


Ineh. 


Bemarks. 


Initial  load.    ICiorometer  naet 


E=s27,572,000. 
E=:27,421,000. 
£=27,271,000. 
E=27,572,000. 
B=:27, 128, 000. 


Test  resumed  after  additional  rest  of  5  days  1|  hours. 

Initial  load.  Micrometer  reset. 


0. 
.0306 
.0686 
.1068 
.1430 
.1800 
.1435 
.1070 
.0702 
.0327 
.0018 
.0320 
.0693 
.1064 
.1435 
.1803 
.2170 
.1806 
.1442 
.1076 
.0710 
.0334 
.0023 


0. 
.0306 
.0380 
.0372 
.0372 
.0370 
.0365 
.0365 
.0368 
.0875 
.0309 
.0302 
.0373 
.0371 
.037*1 
.0368 
.0367 
.0364 
.0364 
.0366 
.0366 
.0376 
.0311 


Bs27,421,000. 
E=27, 421, 000. 
E=27,271,«00. 
£=27,271,000. 
£=26, 545, 000. 


1 
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]So.  764. 


1 


TCM. 


19*  -loreo 


8ectioual  area  of  stem,  5.75  square  inches. 
Gauged  leugth,  IW. 


Applied  loads, 
nqu; 

ICO. 


Total. 


Poundt. 

ft,  750 

28,7&U 

57.500 

86,250 

115, 000 


120,000 
122,000 
124.000 
126,000 
128.000 
130.000 
182.000 
134.000 
136,000 
138.000 
140,000 
143,  750 
149, 500 
155,  2.50 
161,000 
166.  750 
172,  500 
178,250 
184,000 
189,  750 
195.500 
201.250 
207,000 
212, 750 
218,500 
224,250 
230.000 
235,750 
241,500 
247,250 
253,000 

0 
266,100 

0 

0 


Per  nquare 
inci 


Pwmdt. 

1.000 

5,000 

10.000 

15,000 

20.000 

6,000 

10.000 

15,000 

20,000 


22,610 


24,000 


25,000 
26,000 
27,000 
28.000 
29.000 
3li,  000 
31.000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
36,000 
30,000 
40.000 
41,000 
42,000 
43,000 
44;  000 

0 
44,640 

0 

0 


In  ganged  length. 


Elongation.!       Set 


Jnehea. 

0. 

.0252 
.0564 
.0894 
.1308 
.0368 
.0680 
.0997 
.1324 
.1402 
.1434 
.1473 
.1513 
.1555 
.1618 
.1726 
.1845 
.2035 
.2360 
.2725 
.29 
.43 

1.04 

1.56 


16.04 


Inch. 

0. 

.0006 
.0013 
.0030 
.0117 


Elongation 

(center  to 

center  of 

pins). 

Inchgt. 
0. 


Kemarka. 


.48 

.60 

1.30 

2.03 

2.50 

2.02 

8.60 

4.25 

5.0i 

5,78 

6.68 

7.60 

8.62 

0.76 

11.00 

12.65 

14.20 

16.48 

18.72 

22.40 


23.60 
'22.34 


Initial  load. 

E  =  20. 608, 000. 
E  =  28,  763,  OM. 
E  =  27, 522. 000. 


Slaatio  limit 


Seated  6  minntes. 
Tensile  strength. 
=  9.4  per  cent. 
=  0.4  per  cent. 


Elongation  of  lOinch  sections,  •1".77,  I'MO,  1".07,  V'M,  ".96  '^?M, 
".88,  ".89,  ".88,  ".90,  ".92,  ".92,  ".93,  ".93,  ".91,  ".83,  ".1)2,  ".93,  1".(K), 
1".10,  ".91,  ".83. 

Elongation  of  pin-holes,  A  ".31,  B  ".35. 

Area  at  fracture,  4."36x. "93=4.05  square  inches. 

Contraction,  29.6. 

Fractured  18^"  from  center  of  pin-hole  A. 

Appearance,  granular,  30  per  cent. ;  fibrous,  70  per  cent. 

.Closed  at  tbie  edge. 


liibrouH.^  / 


Uranu'ar. 


Open  ".'jO. 


^Open 


II 


12. 
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One-half  hour  after  fracture  bar  again  loaded. 
Gauged  length,  185".92. 

Ganged  length  includes  seventeen  of  the  original  10-inch  sections, 
terminating  at  end  B  at  same  point  as  original  gauged  length. 
Sectional  area  now  called  5.2588  square  inches. 


Applied  load*. 


Total. 


Pound*. 
5.750 

28,760 

57,500 

88,250 

115,000 

143,750 

172,500 

;  143,753 

I  115,000 

86,250 

57,500 

28,750 

5,750 

5,750 

28,760 

57,500 

86,250 

115,000 

143,750 

172,500 

143.750 

115, 000 

86,250 

57,600 

28,750 

5,760 

172, 500 

5,750 


Per  square 
inon. 


Poundt, 
1,008 

6,467 
10,934 
16,400 
21.868 
27,385 
32,801 
27,335 
21,888 
16,400 
10, 93.4 

6,467 

1,093 

1,098 

5,467 

10,934 

16,400 

21, 868 

27,335 

82,801 

27,335 

21,868 

16, 400 

10,984 

5^467 

1,098 

32,881 

1,008 


In  gauged  length. 


ElongaUon. 


SuccemiTe 
eloQgation. 


Inch, 
0. 

.0305 

.0701 

.1093 

.1608 

.1947 

.2401 

.2030 

..645 

.1252 

.0856 

.0449 

r.0107 

(.0083 

.0004 

.0316 

.0701 

.1079 

.1464 

.1847 

.2234 

.1857 

.1481 

.1100 

.0722 

.0335 

.0017 

.2236 

.0017 


IneK 
0. 

.0305 

.0396 

.0302 

.0415 

.0439 

.0454 

.0371 

.0385 

.0393 

.039<t 

.(1407 

.0342> 

.  0176  > 

.0079 

.0812 

.0885 

.0378 

.0385 

.0388 

.0387 

.0377 

.0376 

.0381 

.0378 

.0387 

.0318 

.2219 

.2219 


Elon/eatloD 

(center  to 

center  of 

pins). 


Remarks. 


Inch. 
0. 


Initial  load. 


E=:27, 896, 000. 
B=26,400,000. 
E=25,863,000. 
E=25, 067, 000. 
S=24, 973, 000. 

After  40  minutes'  rest. 
After  16  hours'  rest. 


Test  resumed  after  C 

5,760 

1,093 

0. 

a 

28,750 

6.467 

.0310 

.0310 

57,500 

10,934 

.0697 

.0387 

80,250 

16,400 

.1076 

.0379 

115. 000 

21,868 

.1462 

.0386 

143,750 

27,335 

.1841 

.0379 

172,500 

32,801 

.2221 

.0380 

143, 750 

27,335 

.1845 

.0376 

115. 000 

2t868 

.1470 

.0375 

86,250 

16,400 

.1000 

.0380 

67,500 

10,934 

.0711 

.0379 

28,760 

6,467 

.0322 

.0389 

5,750 

1,  093 

.0006 

.0316 

28.750 

5,467 

.0316 

.0310 

97,500 

10,  034 

.0701 

.0386 

after  6  days  and  8  hours'  rest 


Initial  load.    Micrometer  reset. 


B=27,032,000. 
E=27,104,000. 
E=26,747,000. 
E=28, 818, 000. 
E=a6,129,000. 
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Anplied  Ioa40. 


Total. 

Potmds. 

86,250 

115,  000 

143,750 

172,500 

143,  750 

115,000 

86,250 

115, 000 

143,750 

172,500 

143, 7ri0 

115,000 

86,250 

67,500 

28,750 

5,750 


Per  square 

iOCD. 


In  j^aaged  length. 


EloBgatlon.  S"„^^- 


;  Elonj^ation 

(center  to 

center  of 

pinfi). 


Poundi. 
16,400 
21.868 
27,335 
32,801 
27,335 
21,868 
16,400 
21,868 
27,335 
32,801 
27.335 
21,868 
16,400 
10,934 
6,467 
1,093 


Remarks. 


Inch. 
.1082 
.1464 
.1841 
.2220 
.1844 
.1471 
.1091 
.1470 
.1845 
.2224 
.1844 
.1470 
.1090 
.0713 
.0324 
.0004 


Inch. 
.0381 
.0382 
.0377 
.0379 
.0376 
.0373 
.0380 
.0379 
.0375 
.0379 
.0380 
.0374 
.0380 
.0377 
.0389 
.0320 


Inch, 


E=:26, 747, 000. 
£=27, 177, 000. 
E=26, 747, 000. 
B=26, 960, 000. 
E=26, 120, 000. 


No.  765. 


riM 


US'    lO'ST 


SectioDal  area  of  stem,  5.69  square  inches. 
Ganged  length,  180''. 
Kinks  in  stem. 


Applied  loads. 

In  ganged  length. 

■ 

Elongation 

(center  to 

center  of 

pins). 

Remarks. 

Total. 

Per  nquarc 
inch. 

Elongation. 

Set. 

Pound*. 

5,690 

28.450 

56.900 

85,350 

113. 800 

116,000 

118,000 

120.000 

122.  000 

124,000 

126,  000 

12H  000 

PanndM. 

1,000 

5,000 

10,000 

15,000 

20, 000 

InchM. 

0. 

0386 
.0680 
.  1030 
.1520 
.1600 
.1622 
.1685 
.1730 
.1778 
.1849 
.1965 
.2120 
.2330 
.2495 
.2901 
.46 

Inch. 
0. 

.0055 
.0062 
.0093 
.0258 

l'Mh€9. 

0. 

Initial  load. 
E=:  27, 960, 000. 

Elastio  limit 

.24 

21,790 

130  000 

132.  000 
134  000 

136.560 
142, 250 
147  04 A 

24,000 

25,  000 

26,  000 
27,000 
28,000 
20.000 

.47 
.68 
.86 
1.35 
1.83 
2.21 
2.86 

'53  630 

159,  320 

165.  010 
17(1  70A 



1 
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Applied  loads. 


Total. 


lu  gauged  length. 


^^'iuT.'''''  Blo»K^tio«  I       Set- 


Pound*. 

Pounds. 

176,390 

31.000 

182, 080 

32,000 

187,  770 

83.000 

103,460 

34,0UO 

190, 150 

35.000 

204,840 

36,000 

210,  630 

37,000 

216.220 

38,000 

221, 910 

39,000 

227, 600 

40,000 

Inehst. 


Inch. 


Elongation 

(center  to 

center  of 

pins). 


Inoheg. 
3.40 
412 
4.85 
5.62 
6.64 
7.60 
&65 
9.87 
11.12 
13.10 


Bemarka. 


Sharp  HDApping  sound. 


Bet 

12".58. 


Bar  rested  under  zero  load  1  hoar. 


5,600 

28,450 

56,000 

85,350 

113,800 

85,350 

113,  800 

142,  250 

113,  800 

85,3.'S0 

56,000 

28,  450 

5,H90 

233,290 

238,  OHO 

244,  670 

246,  5U0 

0 

0 


1. 

6. 
10, 
15, 
20. 

15. 
20, 

25, 

20. 

16, 

10. 

6, 

1. 

41. 
«, 
43, 

«. 
0 

0 


000 
000 
000 
000 

ouo 

000 

ouo 

000 
000 
000 
000 
000 
000 
000 
000 
000 
320 


0. 

.0302 
.0683 
.1064 
.1455 
.1853 


14.04 


0. 


13.12 
13.48 
18.15 
19.70 


Initial  lood.    MiorometerreaeL 


19.14 


Tensile  strength. 
=  7.8  per  cent. 
=:  8.0  per  cent. 


Elongation  of  10-inch  sections :  •  r'.59,  l'^25,  ".92,  '^86,  ''.78,  ''.71, 
".73,  ".71,  ".81,  ".77,  ".79,  ".76,  ".78,  ".79,  ".76,  ".74,  ".73,  ".78,  ".81, 
".92,  ".77,  ".71. 

Elongation  of  pinholes,  A  ".33,  B  ".28. 

Area  at  fracture  4".30  x  ".96  =  4.19  square  inches. 

Contraction,  26.4  per  cent. 

Fractured  20"  from  center  of  pin-hole  A.  Appearance,  fibrous,  70  per 
cent. ;  granular,  30  per  cent.  Opened  cracks  in  surface  of  stem  41"  from 
center  of  pin-hole  A  and  15"  and  37"  from  center /)f  pin-hole  B.  These 
cracks  were  in  sight  when  40,000  pounds  tension  had  been  applied  to  the 
bar. 
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No.  7G6. 


est' 


19*  joi^e^ 


Sectional  area  of  stem,  5.80  sqaare  inches. 
Gauged  length,  180^'. 


Applied  loads. 

In  ganged  length. 

1 

Elongation 

Remarks. 

Total. 

Per  Bonare 
inch. 

Elongation. 

Set 

(center  to 

center  of 

pins). 

Pounds. 

6.800 

29,000 

58,000 

87,000 

116,000 

118.000 

120,  000 

122.  000 

124.000 

12d,  000 

128,000 

130. 000 

132,  000 

133,  400 

Pounds. 

1.0O0 

5,000 

10, 000 

15,000 

20,000 

Inches. 
0. 

.0310 
.0662 
.  1028 
.1512 
.1582 
.1627 
.1674 
.1717 
.1760 
.1815 
.1800 
.2000 
.225    • 
.24 
.26 
.28 
.3d 

Inch. 

0. 

.0031 
.0044 
.0078 
.0236 

Inches. 
0. 

Initial  load. 
E^  27,355,000. 
".05. 

Elastic  limit. 

Tensile  strength. 
—  5.1  percent. 
=  4.8  per  cent. 

.'26" 

22,416" 

23,000 

"'  24,000 

25,  OliO 

26.  000 
27,000 
28,000 
29,000 

30.  000 

31.  000 

.35 

136,000 

138. 000 

139. 200 

145,  000 
150,  f'OO 
156  600 
162,  4U0 
16S,  200 
174.  UOO 
179,  800 

."57' 

.80 

1.32 

1.70 

2.22 

2.81 

3.40 

4.20 

4.93 

5.70 

6.72 

7.76 

8.05 

10.11 

11.40 

12.25 

185,  600             32,  000 

191,400     '        33,000 
197,  200            34, 000 
203,  000            35,  000 
208, 800            36.  000 
2 14. -600             37,000 
220.  400             38,  000 
226.  200     1         39.  000 

• 

229.  400 
0 
0 

39,550 
0 
0 

9.20 

11.40 

Elongation  of  10  inch  sections,  ".49,  ".52,  ".52,  ".50,  ".48,  ".48,  ".47, 
".47,  ".47,  ".47,  ".47,  ".45,  ".51,  ".52,  ".48,  ".51,  •".77,  ".52,  ".58,  ".53, 
".50,  ".52. 

Elongation  of  pin-holes,  A  ".19,  B  "20. 

Area  at  fracture,  4".80xl".09=5.23  sqaare  inches. 

(Contraction,  9.8  per  cent. 

Fraetured  62"  from  center  of  pin-hole  B. 

Appearance,  granular,  30  per  cent. ;  fibrous,  70  per  cent. 

WhcMi  fractured  ends  are  brought  together  they  closed  at  the  fibrous 
edge,  leaving  an  opening  of  ".15  at  the  granular  edge. 

Between  the  point  of  rupture  and  head  B  ragged  cracks  were  devel- 
oped, seven  in  number,  on  one  face,  at  regular  intervals  of  about. 7^" 
apart.  On  the  other  face  of  the  stem  at  this  end,  also  on  both  faces  of 
the  longer  fractured  end,  similar  cracks  were  developed. 
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No  767. 


JV-Btgfaye. 


{  AiUiitiminl    ex- 


^erimeitis  made 
wiilt  fids  sectUmT 

Sectional  area  of  stem,  8.71  sqaare  inches. 
Gauged  length,  my'. 


aci'mr^K^  -? 


Applied  loads. 

In  ganged  length. 

Elongation  1 

(center  to 

center  of 

pins). 

1 

Total. 

Per  Bouare 
incn. 

Elongation. 

Inche; 
0. 

.0254 
.0574 
.0925 
.1225 
.1360 
.1420 
.1535 
.1752 
.1890 
.2035 
.2250 
.25 
.30 

Set. 

Remarks. 

Poundt. 
8,710 
43,550 
87,100 
130, 650 
156,780 
168.  OUO 
172.  000 
174,210 
176,  000 
178.  Ol»0 
180.  000 
182,  910 
1H6.  000 
191,  620 

200.  330 
209,  040 
217,  750 
22G.  460 
235, 170 
243,  880 
252,  590 

201,  300 
270,  010 
278.720 
287,  430 
296,140 
304,850 
313.560 
322, 270 
830,  980 
339.  690 
348,4001 

0 
357, 110 
365,  820 
374. 630 
376,800 

0 

0 

Pound*. 

1,000 

5.000 

10.000 

15,000 

18,000 

Inch. 

0. 
.0006 
.0012 
.0049 
.0157 
.0348 

Inehe*. 
0. 

Initial  load. 
£  =  28,800,000. 

Elastic  limit. 

Set 

16".80. 

Kested  5  minutes. 

• 

TeoHile  strength. 
=  12.05  per  cent. 

19.750 
20,000 

■""21,066'" 

.40 

22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34.O0O 
85,000 
36,000 
37.000 
38,000 
39,  000 
40,000 
0 

.53 

.82 

1.36 

1.66 

2.12 

2.71 

3.30 

4.05 

4.75 

5.60 

6.45 

7.36 

8.32 

9.41 

10.70 

.  12.  02 

13.41 

15.20 

17.30 

• 

. 

20.10 
23.35 
27.70 
29.65 

0 
0 

21.69 

28.86 

=  12.09  pur  cent. 

1 

1 

Elongation  of  10  inch  sections,  1".0J,  l".38,  1".53,  1".23,  I'^OS  V'M, 
1".02,  1".03,  rM5,  1".12,  J  ".08,  1".09,  I'Ml,  rM6, 1".08,  l'M5,  1^.21, 
1".33,  r'.60,  1".64,  2M7,  •1".21. 

Elongation  of  pin-holes,  A  ".62,  B  ".56. 

Fractured  20J"  from  center  of  pin-hole  B. 

Appearance,  grannlar,  80  per  cent. ;  fibrous,  20  per  cent.  Started 
cracks  in  neck  and  sides  of  pin4iole  head  A. 

Area  of  fracture,  5".58x  1".28=7.14  square  inches. 

Contraction,  18.0  per  cent. 

Area  2J"  from  point  of  rapture,  5".37x  l"22=6.o5  square  inches. 

Contraction,  24.8  per  cent. 

Gauged  length,  I78".45;  includes  sixteen  of  the  original  10-inch  sec- 
tions, beginning  at  end  A  of  the  original  gauged  length. 

Sectional  area  called  7.809  square  inches. 
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Applied  loads. 

In  gauge* 
EloDgation 

d  length. 

Total. 
PoundM. 

Per  square 
inon. 

Sncoeesive 
eloDgatlon. 

Poundt. 

Inch. 

Inch. 

8,710 

1,115 

0. 

0. 

43,650 

6,577 

.0307 

.0307 

87,  lUO 

11,153 

.0680 

.0373 

130.650 

16,730 

.1056 

.0376 

174, 200 

22,306 

.1452 

.0396 

217, 750 

27,883 

.1855 

.0403 

174, 200 

22,306 

.1401 

.0364 

130,  650 

16,730 

.1118 

.0373 

87,100 

11,163 

.0740 

.0378 

43,550 

6,577 

.0354 

.0386 

8,  71(1 

1,116 

.0040 

.0314 

174, 200 

22,306 

.1462 

.1422 

111,000 
174,200 

.0860 
.1387 

.0602 

22,306 

.0527 

130, 650 

16,730 

.1026 

.0361 

87, 100 

11.153 

.0661 

.0365 

43,550 

6,577 

.0294 

.0367 

8,710 

1,115 

—.0006 

.0300 

43.550 

6,577 

.0285 

.0291 

87,100 

11,153 

.0653 

.0368 

130,  650 

16, 730 

.1022 

.0369 

174,  200 

22,306 

.1300 

.0368 

130, 650 

16,730 

.1028 

.0362 

87,100 

11,153 

.0665 

.0363 

43, 550 

6,577 

.0297 

.0368 

8,710 

1,116 

.0001 

.0296 

43,550 

6,577 

.0292 

.0291 

87,100 

11,163 

.0659 

.0367 

130,650 

16,730 

.1026 

.Oa67 

174, 200 

22,306 

.1396 

.0370 

130,650 

16,730 

.1032 

.0364 

1    87,100 

11,153 

.0669 

.0363 

43,550 

6,577 

.0300 

.0369 

8,710 

1,115 

.0003 

.0297 

;    43,550 

6,577 

.0295 

.0292 

87,100 

11,153 

.0664 

.0360 

130,650 

16,730 

.1032 

.0368 

174,200 

22,306 

.1401 

.0369 

217,750 

28,883 

.1769 

.0368 

261, 300 

84,459 

.2139 

.0370 

804,850 

40,086 

.2512 

.0373 

261,300 

84,450 

,2147 

.0365 

217,760 

38,883 

.1780 

.0367 

174, 200 

22,306 

.1418 

.0362 

130,650 

16,730 

.1052 

.0366 

87.100 

11,153 

.0684 

.0368 

43,550 

5,577 

.0313 

.0371 

8,710 

1,115 

.0010 

.0303 

48,650 

6,677 

.0303 

.0293 

87,100 

11,153 

.0671 

.0368 

130,650 

16,730 

.1040 

.0369 

174»a00 

22,306 

.1411 

.0371 

Elongation 

(center  to 

center  of 

pins). 


Inch. 
0. 


Bemarks. 


Initial  load.    Micrometer  reset. 


Load  left  on  bar  over  night,  15  hours. 
Load  on  har  after  16  hours'  rest 
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Applied  loads. 

Per  square 


Total. 

Poundi. 

130, 650 

87,100 

48,550 

8,710 

8,710 

43,550 

87,100 

130, 650 

174. 200 

130,650 

87,100 

43,550 

8,710 

43,550 

87,100 

130,650 

174, 200 

217, 750 

261, 300 

304,850 

261, 300 

217, 760 

174,200 

130,660 

87, 100 

43,550 

8,710 


squi 

3CD. 


IDC 

Pounds. 

16,730 

11,158 

6,576 

1,115 

1,115 

5,577 

11,153 

16,730 

22, 306 

16,730 

11,153 

6,677 

1,115 

6,577 

11,158 

16,730 

22, 306 

28,883 

84,459 

40,036 

84,450 

28,883 

22,306 

16,730 

11,163 

6,577 

1,116 


In  ganged  length. 


Elongation. 

Inch. 
.1046 
.0681 
.0313 
.0012 


SuocesftiTe 
elongation. 


Inch. 
.0365 
.0365 
.0368 
.0301 


Elongation 

^cent'ei-  to 

center  of 

pins). 


Indi. 


Bemarks. 


Test  resumed  after  an  additional  rest  of  47  boors. 


0. 

.0306 
.0671 
.1036 
.1406 
.1046 
.0684 
.0319 
.0021 
.0316 
.0681 
.1048 
.1415 
.1781 
.2151 
.2627 
.2166 
.1802 
.1440 
.1074 
.0711 
.0341 
.0040 


0. 

.0305 
.0366 
.0365 
.0370 
.0361 
.0361 
.0366 
.0298 
.0294 
.0366 
.0367 
.0367 
.0366 
.0370 
.0376 
.0361 
.0364 
.0362 
.0366 
.0863 
.0370 
.0301 


0. 


Initial  load.    Micrometer  reset. 


Test  discontinued. 
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TEST  BY  TENSILE  AND   COMPRESSIVE    STRESSES    OF   A    SECTION    OF 
FRACTURED    WROUGHT- IRON  EYE-BAR,  NO.  767. 


[Reloaded  after  an  internal  of  104  days.] 


ra* 


<—  50,  'between  Jioldber  jaws.  — > 

Sectional  area  (approximate),  7.66  sqaare  inches. 
Gauged  length,  SC'. 


Original 
fracture. 


Applied  loads. 


Total. 


Pounds. 

7,660 

38,300 

76,600 

114,900 

1S3.  20U 

191,  500 

229,  800 

191.  500 

153.  20U 

114,900 

70,  600 

38,  300 

7,660 

7.660 

3>^,  300 

76,600 

114,  90J 

]5:i,200 

191,500 

153,200 

114.900 

76,600 

38,300 

7,660 

7,660 

38,300 

76,  600 

114,900 

153,200 

191,  500 

153,200 

191,  500 

229,  800 

114,900 

76,600 

38,  3110 

7,660 

7,660 

38,  300 

76,600 

114,  900 

153,  200 

101,  500 

153, 200 

114.900 

76,600 

38, 300 

7,660 

7,660 

229, 800 

268, 100 

306, 4U0 

268,100 

229, 800 

101,500 

153,  200 

114,000 

76,600 

38,300 

7,660 


Per  sqaare 
incn. 


Poundi. 

1,000 

5,000 

10,000 

15,000 

20,000 

26,000 

90,000 

25,000 

20,000 

15,000 

10, 000 

5^000 

1,000 

1,000 

5,000 

10,000 

15, 000 

20,000 

25.000 

20,000 

15,000 

10,  ouo 

5,000 

1,000 

1,000 

5,000 

10,000 

15, 000 

20,000 

25,000 

30,  UOO 

25,000 

20,000 

15, 000 

10, 000 

5,000 

1,000 

1,000 

5,000 

10, 000 

15,000 

20,000 

25,  000 

20,  000 

15. 000 

10,000 

5.000 

1,000 

1,000 

80,000 

35, 000 

40, 000 

35,000 

80,000 

26,000 

20,000 

15, 000 

10,000 

5.000 

1,000 


In  gauged  length. 


Elongation. 


Inch, 

0. 

.0043 
0098 
.0153 
.0208 
.0265 
.0318 
.0265 
.0210 
.0165 
.0102 
.0046 
.0008 


0. 


.0043 
.0098 
.0152 
.0207 
.0262 
.0318 
.0264 
.0210 
.0154 
.0100 
.0048 
.0002 


0. 
.0320 
.0375 
.0432 
.0377 
.  0320 
.0270 
.0215 
.0160 
.0105 
.0050 
.0005 


Set 


Inch. 
0. 


0008 


0. 


0. 


Compree- 
sion. 


Inch. 


0. 

.0041 
.0094 
.0147 
.0199 
.0252 
.0201 
.0150 
.0097 
.0046 
.0002 


0. 
.0042 
.0094 
.0147 
.0198 
.0248 
.0198 
.0147 
.0096 
.0048 

..0002 


Set. 


Inch, 


0. 


Remarka. 


Initial  load 


Initial  load. 


Initial  load. 


Initial  load. 


Initial  load. 
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Applied  loads. 

V 

Iq  ganged  length. 

Remarks. 

TotaL 

Per  sonare 
incn. 

Elongation. 

Set 

Compres- 
siou. 

Set. 

Pound*. 

7,660 

38,300 

76,600 

114, 000 

153,200 

191.600 

229,800 

191,500 

153,200 

114, 900 

76,600 

38,300 

7,660 

P0U7id9. 

1,000 

5,000 

10,000 

15,000 

20,000 

25.000 

30.000 

25.  000 

20,  000 

13,  000 

10,000 

5,000 

1,000 

Inch. 

Inch. 

Inch. 

0. 

.0043 
.0097 
.0150 
.0203 
.0255 
.0294 
.0248 
.0202 
.0154 
.0105 
.0154 
.0013 

Inch. 
0. 

Initial  load. 

■■•■••     •■■« 

KoTK.^XJnder  oompressiou  Btreeaes  the  bar  deflected  np wards,  the  micrometer  being  on  the  conv(>z 
side. 

No.  768. 


JFytictn^^, 


m 


j3'  JOJ^ea 


Sectional  area  of  stem,  8.71  sqaare  inches. 

Gauged  length,  180". 

Btem  of  bar  curved  perpendicular  to  plane  of  pins.    V.  sine  J". 


Applied  loads. 

1 
in  gauged  length. 

1 

Elougation 

(center  to 

center  of 

pins). 

Remarks. 

Total. 

Per  sonare 
inch. 

Elongation. 

Set. 

Inch. 

0. 
.0003 
.0008 

.oo:jo 

.0075 

Poundt. 

8,710 
43,550 
87,100 
130,650 
156,780 
158.000 
160,000 
162. 000 
164,  000 
166,000 
l(i8,000 
170,000 
172, 000 
174,200 
176,000 
178,000 
180, 000 
182,000 
184,000 
186,000 
188,000 
190,000 
192,000 
194,000 
196,000 
198,000 
200,000 
202,000 
204,000 
206.000 

8,710 
208,000 

Pound*. 

1,000 

6,000 

10. 000 

15,000 

18,000 

Inchet. 
0. 

.0263 
.0590 
.0937 
.1170 
.1194 
.1215 
.1235 
.1252 
.1274 
.1294 
.1319 
.1340 
.1308 
.1401 
.1447 
.1463 
.1497 
.  1512 
.1527 
.1547 
.1573 
.1595 
.  162:i 
.1661 
.1712 
.1810 
.1885 
.1960 
.2055 

Inches. 
0. 

Initial  load. 
£=28,301,000. 

Set,  .05. 

Rested  3  mlnates. 

Elastic  limit. 
Rested  1  honr. 

"■■••■   "••••• 

20,000 

.0150 

.27 

•••'••"•••*" 

^  ^ 

« 

22,730 

. 

.2108 
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Applied  loads. 


Total. 


Per  snuarc 


I 


Poundg 
209,040 
210, 000 

212,  ono 

217.  750 
226.460 
235, 170 
243,880 
262,  590 
261,300 
270.0  JO 
278,  7:20 
287, 430 
206,  140 
304, 850 
313,  560 

32>.  270 
33U,  9K0 
339, 690 
348.  400 
357,110 
365, 820 
366,000 

0 

0 


IDCJ 


Founds. 
24, 000 


^*"'  Elonuatiun. 


In  gauged  length. 
Set. 


25,000 
26,000 
27,000 
2^,000 
20.  OdO 
30, 000 
31.000 
32.000 
33, 000 
34,0(K) 
35,  0<:0 
3G,000 

37,000 
38, 000 
39,000 
40, 000 

41,  Ot)0 
42,000 

42,  020 
0 

0 


Inches. 
.  2207 
.2296 
.2478 
.29 


11.77 


Inch, 


Elongatiou 

(center  to 

center  uf 

pins). 


Inches. 


.67 
.60 
1.00 
1.70 
2.24 
2.75 
a36 
4.00 
4.75 
5.68 
6.52 
7.41 

8.54 

9.70 

11.07 

12.50 

14.10 


15.81 


Remarks. 


Sharp,  snapping  sound. 


Snapping  sounds  continued  at  in- 
tervals. 


Tensile  strength. 
=  6.6  per  cent. 
=  6.6  per  cent 


Elongation  of  10  inch  sections,  ".70,  •1".29,  ''.76,  ".76,  ".70,  ".0(5, 
".63,  "64,  ".63,  ".60,  ".61,  ".62,  ".68,  ".83,  ".61,  ".60,  ".60,  ".65,  ".70, 
".69,  ".72,  "57. 

Elongation  of  pin-holes,  A  ".45,  B  ".29. 

Area  at  fracture,  5".68x  1".24=7.04  square  inches. 

Contraction,  19.2  per  cent. 

Fractured  24"  from  center  of  pin-hole  A.  Appearance,  granular  at 
one  edge,  5  per  cent,  fibrous  for  the  balance  of  the  fracture,  with  slig:ht 
granuhition  in  this  section. 

Seams  showing  imperfect  welding  in  the  rolling.  Seven  distinct 
laj'crs  of  metal  displayed. 

Opened  small  granular  cracks  in  neck  of  head  B. 
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WROUGHT-IRON  RAILWAY  AXLE. 

CONTINUATION  OF  TESTS. 


SEE  REPOBT,  1885. 
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Specimens  from  mack-bar  axle  No.  4  after  the  axle  had  ran  163,138 
miles. 

Gomparing  these  resalts  with  earli^  teste  of  this  series,  the  tensile 
strength  of  the  metal  in  this  axle  is  lower  and  the  modnlos  of  elasticity 
less  than  shown  by  the  preceding  axles. 

The  variations  in  strength,  elasticity,  and  dnctility  are  no  greater, 
however,  than  those  met  in  different  specimens  of  new  iron  of  nominally 
the  same  grade,  and  while  apparently  there  is  a  deterioration  in  qual- 
ity, it  needs  confirmation  of  a  more  decisive  natnre  from  the  remaining 
axles  before  attributing  this  resnlt  to  the  influence  of  the  work  done  in 
service. 

Specimens  Nos.  805,  800,  and  807  all  fractured  at  about  the  same  dis- 
tance from  the  end  of  the  axle,  or  nearly  opposite  the  shoulder  at  the 
inside  end  of  the  journal-bearing. 

In  the  vicinity  of  these  fractures  the  fibers  of  tbe  metal  converge  from 
the  larger  diameter  of  the  axle  and  were  oblique  to  the  axes  of  the  test 
specimens. 

The  fracture  of  specimen  No.  80G  followed  the  direction  of  the  fiber  a 
dii)tance  of  1^^',  the  balance  of  the  fracture  being  across  fibrous  metal. 

In  rough-turning  this  specimen  a  small  crack  opened  from  a  seam 
located  in  the  axle  at  the  place  shown  by  this  sketch : 


Seam  %  Zona. 


%cme1t. 


Lengthwise  the  axle  the  seam  extended  ^" ;  at  right  angles  to  it  the 
crack  opened  J''  long. 

About  four  weeks  intervened  between  the  time  the  axle  was  taken 
from  the  tender  truck,  where  it  was  run,  and  the  time  of  testing  the 
specimens. 

The  disturbance  in  the  modulus  of  elasticity  by  overstraining  the 
metal,  investigated  more  at  length  with  steel  and  wronght-iron  eye- 
bars,  is  here  shown  by  bar  No.  81 3  after  having  been  loaded  with  34,000 
pounds  per  square  inch  tension. 
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No.  805. 

Marks,  ^^* 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10"^ 


Applied  loads. 


ToUl. 


PoundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
20,  fiOO 
21.000 
21.500 
22,000 
22.500 
33,000 
23,500 
24,000 
24,500 
25.000 
5,000 
10,000 
15.000 
20,000 
26, 000 
27,000 
28.000 
20,000 
30.000 
31,000 
32,000 
33,000 
3i,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
45. 420 
36,000 
0 


Per  square 


PoundM. 

1.000 

5,000 
10,000 
15,000 
20.000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,500 
24.000 
24,500 
25,000 

5,000 
10,000 
15,000 
20,000 
26,000 
27,000 
28.000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
87,000 
38,000 
80,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
45, 420 
36.000 

0 


In  ganged  length. 


Elongation. 


0. 

.0014 
.0032 
.0051 
.0080 
.0005 

.oin 

.0251 
.0200 
.0370 

•  vv4o 

.0507 

.0630 

.0750 

.0904 

.0827 

.0846 

.0864 

.0884 

.1103 

.1375 

.1974 

.10 

.21 

.24 

.20 

.32 

.36 

.43 

.47 

.51 

.80 

.66 

.74 

.83 

.02 

Ml 

1.32 

1.60 

2.00 


2.31 


Bet 


Ineh. 

0.   . 

0. 

.0001 
.0001 
.0011 


.0818 


.0818 


Initial  load. 


Elaatio  limit 


Tensile  strength, 
lioad  at  time  of  fractare. 
=  23.1  per  eent 


Elongation  of  inch  sections,  ".38,  •''.54,  ".23,  ".19,  ".18,  ".17,  ".15,  ".16, 
".15,  ".16. 

Diameter  at  fracture,  ".84.    Area,  .554  square  inch. 

Contraction,  44.6  per  cent. 

Fractured  3"  from  neck  or  6^"  from  end  of  axle.  Appearance,  fibrous, 
seamy. 


TESTS  OF  IBON^   STEEL,   AND   OTHER  MATERIALS.       1623 


Iiro.806. 


Marks,  ^^< 

Diameter,  rM29. 

Sectional  area,  1 .00  square  ioolu 

Gauged  length,  W. 


Applied  loads. 

In  ganged  length. 

lUnarka. 

Total. 

PerMvare 
inon. 

Elongation. 

Set 

Pounds. 
1,000 
6,000 
10.000 
15,000 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
2L.500 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28.000 
29.000 
80.000 
31,000 
82,000 
33.000 
34,000 
85.000 
36.000 
87.000 
88.000 
89.000 
40.000 
41.000 
42,000 
43.000 
43,810 
88,000 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
18.000 
18,500 
19,000 
19.600 
20,000 
20.500 
21,000 
21.500 
22.000 
23.000 
24,000 
25,000 
26.000 
27.000 
28,000 
29.000 
30.000 
31,000 
82.000 
33,000 
84,000 
35,000 
36.000 
37.000 
38.000 
39.000 
40.000 
41.000 
42,000 
43.000 
43,310 

Inches. 

0. 

.0014 
.0029 
.0049 
.0065 
.0068 
.0072 
.0078 
.0097 
.0120 
.0156 
.0177 
.0215 
.0329 
.0458 
.0687 
.0881 
.1185 
.1436 
.1680 
.1075 
.23 
.27 
.31 
.87 
.40 
.46 
.50 
.58 
.64 
.73 
.83 
.99 

1.17 

1.30 

Inek. 
0. 
0. 
0. 
.0002 

Initial  load. 
Blastio  limit 

Tensile  strangtli. 

Load  at  time  of  fhMAare. 

=16.7  per  oent 

.0029 

0 

L67 

.••■■«  •••••• 

Elongation  of  inch  sections,  'M6,  •".55.  'M7,  'M2,  'M2,  ".12,  'Ml, 
".09,  'Ml. 

Diameter  of  fractare,  ''.87.    Area,  ".59i. 

Contraction,  40.6  per  cent. 

Fractured  3"  from  neck  or  6}"  fh>m  end  of  axle.  Appearance  flbroos, 
followed  a  seam  1^". 


1624       TESTS  OP  ffiON,   STEEL,   AND  OTHBB  MATERIAIJS 

Marks,  ^ 
Diameter,  Vm29. 
SectioDal  area,  1.00  square  iDch. 
Gauged  length,  10^'. 


Applied  loftda. 


ToUl. 


1,000 
5.000 
10,000 
16,000 
18,000 
18.600 
10,000 
10.600 
20.000 
20,900 
21,000 
21,600 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
88.000 
34,000 
36,000 
88,000 
37,000 
38.000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,290 
37.000 
0 


Per  tqaare 
incD. 


Pounds. 
1,000 
5,000 
10,000 
16,000 
18,000 
18,600 
19,000 
19,600 

ao,ooo 

20.600 
21,000 
21,600 
22.000 
?3,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31.000 
82,000 
83,000 
34,000 
36,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
46.000 
46,290 
87,000 
0 


In  ganged  lengtb. 


Bkmgalion. 


InehtM. 

0. 

.0014 
.0030 
.0049 
.0060 
.0082 
.0064 
.0070 
.0075 
.0089 
.0136 
.0190 
.0261 
.0374 
.0487 
.0876 
.0940 
.1170 
.1476 
.1720 
.2060 
.25 
.29 
.32 
.36 
.41 
.47 
.51 
.68 
.65 
.72 
.81 
.92 

1.07 

1.24 

1.51 

1.74 


2.18 


Set 


Inch, 

0. 

0. 

0. 

0. 


Bemarlca. 


Initial  kMd. 


Blft^ioUinil 


Xenaile  atmigflL 

Load  at  time  of  fracture. 

=21.8  per  cent. 


Elongation  of  inch  sections,  ''.27,  ''.62,»".25,  'M9,  'M6,  ".14,  M4,  'M5, 
'M4,  ".12. 
Diameter  at  fracture,  ''.85.    Area,  .567  square  inch. 
Oontraction,  43.3  per  cent 

Fractured  34"  from  neck  or  6^"  inch  from  end  of  axle. 
Appearance,  fibrous.    Considerable  cinder  present. 


I 

j 


TESTS  OF   IRON,    STEEL,    AND  OTHER   MATERIALS.        1625 


No.  SOS. 


Marks,  ^ 

Diameter,  rM29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10''. 


Applied  load*. 


Total. 


1.000 
5,000 
1U,OUO 
15,000 
18,000 
18,500 
10,000 
10,500 
20,000 
20.500 
21.000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25.000 
25.500 
*^,000 
26,500 
27,000 
27,500 
28.000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35^000 


Per  aouare 
inch. 


XloagBtioD, 


30,000 
87, 00'» 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
4^000 
40,000 
46,440 
40,600 
0 


Pound; 

1,000 

5,000 

10,000 

16,000 

]e,o«)0 

18,500 
19,000 
19,500 
20.000 
20,500 
21,000 
21.590 
22,000 
2i.900 
23,000 
23,500 
24,000 
24,500 
26,000 
25,500 
28^000 
26,500 
27,000 
27,500 
28,000 
20,000 
30,000 
31,000 
32,000 
88,000 
34,000 
35,000 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
25,000 
20,000 
15,000 
10,000 
6.000 
l.OilO 
36,000 
37.000 
'  38.000 
39.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
46.440 


In  ganged  length. 


Incku. 
0. 

.0015 
.0032 
.0051 
.0061 
.0063 
.0067 
.0060 
.0071 
.0073 
.0076 
.0078 
.0081 
.0083 
.0089 
.0092 
.0007 
.0103 
.0109 
.0155 
.0280 
.0322 
.0412 
.0480 
.0666 
.0760 
.1^)92 
.1840 
.1650 
.2000 
.2310 
.2820 
.2682 
.2698 
.2717 
.2738 
.2758 
.27HO 
.2802 
.27H4 
.2764 
.2745 
.2728 
.2702 
.2684 
.30jO 
.3040 
.42 
.50 
.68 
.04 
.72 
.87 
.99 
1.18 
l.SO 
3.00 


2.41 


Sot 


Inch. 

». 

0. 
.0001 
.0001 
.0002 


Bemarka. 


IniUal  load. 


.0004 


.0024 


ElaaUe  Umit 


Tenaile  strengtlL. 

Load  at  time  of  fhustnre. 

=24.1  percent. 


Elongation  of  inch  sections,  ".17,  'M9,  ".30,  •".58,  .".26,  ".23,  'M9, 
".15,  ".18,  ".16. 
Diameter  at  fracture,  ".81. 
Area,  .515  square  inch. 
Oontraction,  48.5  per  cent. 
Fractured,  5".4  from  neck.    Appearance,  fibrous. 


1626        TESTS  OF  IBON,    STEEL,   AND   OTHER  MATERIALS. 


No.  809. 


Marks,  ^ 

Diameter,  rM29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10^^ 


Applied  loads. 


Total. 


Pound*. 
l.OUO 
5,000 
10.000 
15,000 
18,000 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25.500 
28,000 
26,600 
27,000 
27,500 
28,000 
20,000 
30.000 
31.000 
32,000 
33.000 
34.000 
85,000 
30,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
46,100 
88,800 
0 


Per  saoAre 
incn. 


Pounds. 
1,000 
6,000 
10,000 
16.000 
18,000 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24.500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,600 
28,000 
29,000 
80,000 
81,000 
82,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
46,100 


In  ganged  leBgih. 


Elongation. 


Jnehe§. 

0. 

.0014 
.0032 
.0050 
.0060 
.0067 
.0069 
.0071 
.0073 
.0076 
.0078 
.0082 
.0086 
.0090 
.0008 
,0122 
.0235 
.0410 
.0490 
.0505 
.0602 
.0796 
.1020 
.1245 
.1550 
.1865 
.2810 
.2640 
.3000 
.8530 
.89 
.47 
.58 
.60 
.68 
.80 
.96 

1.11 

1.20 

1.72 

2.05 


2.53 


Set 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 


.0088 


Bemarka. 


Initial  load. 


Elaatio  Umit 


Tensile  atrength. 
Load  at  time  of  mptore. 
=  25.3  per  oent. 


Elongation  of  inch  sections,  ".17,  'US,  "JH,  •".63,  ".34,  ".23,  ".22, 

"  18  ^'.17  'M7. 
'  Diameter  at  fracture,  .''79.    Area,  .49  square  inch. 

Contraction,  51.0  per  cent. 

Fractured  5".85  from  neck.    Appearance,  fibrous. 


T£STS   OF   lUON,    STBtilL,    AND   OTHER   MATERIALS.        1627 

No.  810. 

Marks,  ^ 
Diameter,  1".129. 
Sectioualarea,  1.00  sqaare  inch. 
Gauged  length,  10". 


Applied  load*. 


Total. 


JPimndt. 
1,000 
5,000 
10.000 
16.000 
18,000 
20.000 
20.fi00 
21,000 
21.500 
22.000 
2*2,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25.500 
28,000 
28,500 

27,000 

27,500 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
38,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
47,730 
41.600 
0 


Per  Hoaare 
Incn. 


Potmdt. 
1,000 
5.000 
10.000 
15,000 
18,000 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
25,000 
25,500 
26,000 
28,500 

27,000 

S7.500 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,  COO 
43,000 
44.000 
45.000 
48,000 
47,000 
47, 730 


Id  ganged  length. 


ElongatioD. 


Jnehet. 

0. 
.0014 
.0032 
.0050 
.0081 
.0067 
.0089 
.0071 
.0073 

.  .0075 
.0077 
.0078 
.0080 
.0082 
.0081 
.0087 
.0089 
.0092 
.0094 
.0102 
.0170 
.0257 
.0364 
.0440 
.0830 
.  0820 
.1090 
.1385 
.1720 
.2090 
.2480 
.2900 
.84 
.40 
.48 
.53 
.60 
.70 
.80 
.93 

1.12 

1.38 

1.84 


2.29 


Set 


Ineh. 

0. 

0. 

0. 

.0001 
.0001 
.0001 


.0003 


Bemarka. 


Initial  load. 


ElaatJo  limit 


ToDfdle  strengtb. 

LomI  at  time  of  ruptnre. 

=22.9  per  cent. 


Elongation  of  inch  sections,  ''.21,  ''.22,  ".36,  •".56,  ".23,  'M9,  ".10, 
".13,  ".13,  ".11. 


Diameter  at  fracture,  ".83.    Area,  .541  square  inch. 

Contraction,  45.9  per  cent. 

Fractored  5".25  from  neck.    Appearance,  fibrous. 


1628       TESTS   OP  IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  811. 

Marks,  ^ 

Diameter,*  rM29. 

Sectional  area  1.00  square  inch. 

Ganged  length,  10^'. 


Appliotl  loads. 


In  gauged  lengUi. 


Tolal. 


Pounds. 

I,  000 

5,000 
]0,000 
]6,000 
18,000 
1M,500 
19,000 
19,500 
20.000 
20,600 
21.000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
30,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43, 000 
44,000 
45,000 
45,370 
0 


^"'In"??*™  Elongation. 


inch. 


Pound*. 
1.000 
5,  COO 
lO.OOO 
15.000 
18,000 
18.500 
19,000 
19.500 
20,000 
20,500 
21.000 
21,500 
22,000 
22,&('0 
23.000 
23.500 
34,000 
25,000 
•  28,000 
27,000 
28,000 
29.000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89.000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
45,370 
0 


Jneheg, 

0. 
.0014 
.00:<2 
.0049 
.0059 
.0002 
.0004 
.0067 
.0060 
.0072 
.0075 
.0085 
.0090 
.0112 
.0158 
.0235 
.0328 
.0560 
.0745 
.1040 
.1300 
.1575 
.1900 
.2230 
.2540 
.2930 
.8360 
.39 
.46 
.50 
.57 
.63 
.70 
.80 
.91 

1.05 

1.25 

1.59 

1.92 

2.20 


Set. 


Inch. 

0. 

0. 

0. 

0. 

0. 


.0003 


Bemarks. 


Initial  load. 


Elastic  Umft. 


T<^nBfle  strength. 
=22.0  per  cent. 


Elongation  of  inch  sections,  ".17,  'M6,  MS,  ''.24,  ".iS*  ".25,  "^4, 
MG,  ".18,  ".19. 

Diameter  at  fracture,  ".95.    Area,  .709  square  inch. 

Contraction,  29.1  per  cent. 

Fractured  IJ"  frgjn  middle  of  stem  or  11|"  from  end  of  axle,  Ap- 
pearancci  fibrous. 


TESTS  OF  IRON,   STEEL,   AND  OTHER  MATERULS. 

No.  812. 

Marks,  *b^ 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Ganged  length,  10". 


1629 


Applied  loadi. 


TotaL 


Per  smiare 
incli. 


Poundt. 
1.000 
5,000 
10,000 
15,000 
18,000 
18,500 
19,000 
19,600 

20,000 

20,500 
21,000 
21,500 
22,000 
22,500 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
HOOO 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
40,000 
43,000 
44,000 
44,050 
35,100 
0 


Poundi. 
1,000 
5,000 
10,000 
15,000 
18,0<H) 
18.600 
19,000 
19,600 

20,000 

20,600 
21,000 
21,600 
22,000 
22,500 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
44,050 


In  gaaged  lengtb. 


Elongatton. 


Inehst. 
0. 

.0014 
.0031 
.0040 
.0058 
.0001 
.0064 
.0067 
.0070) 

.0077  5 

.0082 

.0107 

.0174 

.0225 

.0290 

.0378 

.0660 

.0900 

.1146 

.1405 

.1650 

.1960 

.2250 

.2800 

.2990 

.3280 

.37 

.42 

.48 

.58 

.59 

.66 

.74 

.84 

.98 

1.12 

1.40 

1.50 


1.88 


Set 


Inch. 

0. 

0. 

.0001 
.0001 
.0001 


Bemarks. 


0006 


Initial  load. 


BlaaUo  limit. 


TentUe  atrength. 
Load  at  lime  of  IhMtore. 
=  18.8  per  cent 


J 


Blongatioa  of  inch  sections,  ".14,  ".U,  'M3,  'M3,  'M6,  ".13,  "J21, 
•".53,  'M7,  ".16. 
Diameter  at  fractnre,  ".84.    Area,  .564  square  inch. 
Contraction,  44.6  per  cent. 

Fractured  4"  .4  from  neck,  or  7^"  from  end  of  axle. 
Appearance,  flbroas,  seamy.  ^ 


0         T£STS  OF   IBON,    STEEL,    AND   OTHER   MATERIALS. 


arks,  ^^ 
lameter,  l'M29. 


No.  813. 


lameter,  l'M29. 

actional  area,  1.00  square  inch 

siuged  length,  10^^ 


Applied  loads. 


otal. 


undM. 

1,000 

>,000 

).000 

>,000 

{,000 

{,900 

),000 

>,500 

),000 

),5U0 

i.OOO 

1.600 

2,000 

{,500 

1.000 

1,500 

^000 

1,500 

^,000 

{.000 

r.ooo 

{,000 
1,000 
),000 
1,000 

i,ooo 

1,000 
1,000 


,000 

i,ooo 

1,000 

1,000 

»,000 

i,000 

),000 

1,000 

),00O 

>,000 

),000 

»,000 

1,000 

»,000 
(.000 
\000 
1,000 
1,000 
I.OOO 
1,000 
^000 
t,000 
KOOO 
>,000 
{,000 
1,760 
2,000 

) 


Per  M  oare 
Inon. 


In  gaaged  leugtlu 


Elongation. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
18,000 
18,600 
19,000 
10.500 
2M,000 
20,500 
21,000 
21.600 
22.000 
22,500 
23,000 
23,500 
2i,iMH) 
24,600 
26.000 
28,000 
27,000 
28,000 
20,000 
80,000 
31,000 
32,<00 
'  83.000 
84,000 


1,078 

6,381 

10,782 

1«,173 

21,664 

26,065 

32,340 

26.966 

21,664 

16, 173 

10,782 

6,391 

1,078 

86,000 
36,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
46,760 


IncheM, 
0. 

.0013 
.0030 
.0048 
.0069 
.0001 
.0064 
.0067 
.0069 
.0073 
.0077 
.0079 
.0068 
.0096 
.0118 
.0142 
.0200 
.0280 
.0349 
.0178 
.0737 
.0090 
.1200 
.1658 
.1910 
.2150 
.2405 
.2900 


Set 


Inch. 

0, 

0. 

0. 

0. 

0. 


.0004 


Initial  load. 


ElaoUo  limit 


0263 


2782 


Sectional  area  called  .97203  square  inch. 


.2782 

.2798 

.2817 

.2837 

.2868 

.2879 

.2902 

.2884 

.2866 

.2846 

.2624 

.2803 

.2783 

-.32 
•.39 

.43 

.49 

.67 

.62 

.69 

.80 

.91 
1.02 
1.22 
1.49 
2.12 


2.41 


E 

E 
E 
E 
E 


.28,874.000. 

26,966,000. 

26,671,000. 

:  25, 671, 000. 

28. 439. 000. 


£=29,960,000. 
£  =  29,960,000. 
£  =  26,965,000. 
£=24,504,00a 
£  =  26,671,000. 
£  =  21,665,000. 


Tensile  strength. 

Load  at  time  of  fracture. 

=  24  1  per  cent 
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Elongation  of  inch  sections,  ''.20^  'M9,  ''.21,  ''.20,  ".28,  •".44,  ".27, 
".19,  ".20,  ".23. 

Diameter  at  fracture,  ".92.    Area,  .665  square  inch. 

Contraction,  33.5  per  cent. 

Fractured  at  middle  of  stem  or  11"  from  end  of  axle.  Appearance 
fibrous,  80  per  cent. ;  granular,  20  per  cent ;  seamy,  contains  consider- 
able cinder. 

COMPLETION  OF  TEE  TEST  OF  AXLE  SPECIMEN  ^  AFTER  A  BEST  OF 

1  TEAB  AND  26  DAYS. 

Following  is  a  synopsis  of  the  first  test,  the  details  of  which  are 
found  in  the  Beport  of  Tests  for  1885,  No.  1538: 

Tensile  strength,  47,120  pounds  per  square  inch.  Test  discontinued 
when  load  had  fallen  to  44,000  pounds  per  square  inch,  with  stretching 
still  going  on. 

Total  elongation,  1".97  =  19.7  per  cent. 

Elongation  of  inch  sections,  •".44,  ".25,  ".19,  ".18,  ".17,  ".16,  ".15, 
".14,  ".16,  ".14. 

Diameter  at  contracted  section,  ".93.    Area,  .679  square  inch. 

Oontraction,  32.1  per  cent. 

Completion  of  test 

Tensile  strength,  49,700  pounds  =  49,700  pounds  per  square  inch  on 
original  section,  or  73,200  pounds  per  square  inch  on  reduced  section. 

Load  at  time  of  fracture,  42,100  pounds. 

Bar  fractured  1".77  from  the  neck.  The  inch  section  in  which  fract- 
ure occurred  elongated  from  ".48  to  ".55,  the  diameter  contracting  to 
".85  =  .567  square  inch  sectional  area,  a  contraction  of  43.3  per  cent, 
from  original  size. 

Other  sections  of  the  bar  were  not  elongated  any  additional  amount 
over  the  first  test. 

Appearance  of  fracture,  fibrous. 
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STEEL  BARS. 


TEMPERATURE  SERIES. 


COMPRESSION  TESTS  OP  THE  METAL,  AND  OBSERVATIONS  ON  THE 

MODULUS  OP   ELASTICITY   UNDER   BOTH   TENSILE 

AND   COMPRESSIVE    STRESSES 


H.  Ex.  31 103  1633 
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Ten  i^rades.of  opeo-hearth  steel  are  here  represented,  in  which  the 
carbon  ranges  from  .09  to  .97  per  cent.,  varying  by  tenths  of  a  i>€r  cent, 
as  nearly  as  was  practicable  to  obtain  the  steel.  The  other  elements 
do  not  follow  any  regular  succession. 

The  bars  were  rolled  to  li*'  diameter,  and  tarned  to  specimens  from 
that  size. 

The  steel  was  made  by  the  N'orway  Steel  and  Iron  Works,  South 
Boston,  Mass.,  and  the  chemical  analyses  furnished  by  George  H.  Bill- 
ings, superintendent. 

These  bars  are  intended  to  furnish  part  of  the  material  for  use  in  a 
comprehensive  series  of  tests  at  higher  temperatures. 

The  compression  tests  show  that  bars  of  the  proportions  here  em- 
ployed fail  by  f  e^ure  soon  after  passing  the  elastic  limit  of  the  metal. 

The  two  limits,  elastic  and  ultimate,  are  very  close  together  in  the 
mihier  grades  of  metal,  and  diverge  somewhat  in  the  harder  steel. 

The  modulus  of  elasticity  in  compression  averages  higher  than  in 
tension,  and  appears  less  regular  under  the  former  stress  than  the 
latter. 

In  the  case  of  the  tension  bars,  which  afforded  the  best  opportunities 
for  accurate  measurements,  it  is  at  least  evident  that  the  modulus  of 
elasticity  is  not  far  from  30,000,000  pounds,  whether  the  steel  contains 
.1  per  cent,  or  1.00  per  cent,  of  carbon,  other  elements  at  the  same  time 
being  present 

In  the  details  asterisks  indicate  between  what  loads  the  modulus 
of  elasticity  was  computed. 
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DETAILS  OF  C0MPBES8I0V  TE8T& 

No.  785. 

Marks,  sss 

C,  .09.    Mn.,  .11 

Length,  \^'. 

Diameter,  1''.0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  10''. 


Applied  loads. 

In  ganged  length. 

Bemarke. 

ToUl. 

Per  fiquare 
inch. 

CoTnpres* 
aion. 

Sot 

Pounds. 
HOO 
4,000 
8.000 
12,000 
16,000 
2i»,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,400 
24,800 
25^200 
25,600 
25,700 

PoundM, 
],000 
5,000 
10,000 
15,000 
20,000 
25.000 
26,000 
27,000 
28,000 
28,000 
30,000 
30,500 
81,000 
81,500 
32,000 
82,125 

In6k, 

0. 

.0011 
.0029 
.0046 
.0061 
.0078 
.0081 
.0085 
.0088 
.0002 
.0006 
.0007 
.0387 

0. 
0. 
0. 
0. 
0. 
.0001 

Initial  load. 

• 

*E..  30,120,000. 
Elastio  limit. 

• 
Ultimate  strength. 

.0001 

Failed  by  triple  flexure. 


No.  786. 


Marks,  123 

C,  .20.    Mn.,  .45. 

Length,  12". 

Diameter,  l".O092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Persqnare 
Inon. 

Compres- 
sion. 

Set 

Pounds. 
800 
4,000 
8.000 
12.000 
16,000 
20,000 
24,000 
24,800 
25,600 
26,400 
27,200 
28,000 
28,890 
20,600 
30,000 
30,400 
31,200 
31,350 

PounAM. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
31,000 
32,000 
33,000 
34,000 
85,000  . 
86,000 
87,000 
87.500 
38,000 
38,000 
39,100 

Ifiieik. 

0. 

.0013 
.0029 
.0046 
.0064 
.0080 
.0006 
.0100 
.0106 
.0106 
.0111 
.0115 
.0118 
.0123 
.0199 
.0308 
.0450 

JndL 
0. 
0. 
0. 
0. 
0. 

.0001 
.0003 

Initial  load. 

•  • 

*E.,  80,803,000. 
ElasUo  limit 

Uliimate  strength. 

.0003 

Failed  by  triple  flezure. 
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No.  787. 

Marks,  782 

C,  .31.    Mn.,  .57. 

Length,  12". 

Diameter,  1".0092. 

Sectional  area,  .80  8quai*e  inch. 

Ganged  length,  l(y\ 


Applied  loads. 

In  ganged  length. 

• 
Remarka. 

Totol. 

Per  BqoAre 
inch. 

Gompres- 
•ion. 

Set. 

Pounds. 
800 
4,000 
8,000 
12,000 
16.000 
20,000 
24,000 
2H,000 
2M,  800 
29,000 
30, 400 
31,200 
32, 000 
32,800 
33.600 
34.400 
35,200 
35,600 
36,000 
36,400 

Pounds 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,000 
85,000 
36,000 
37.000 
38.000 
39.000 
40.000 
41,000 
42.000 
43,000 
44,000 
44,500 
45,000 
45,500 

Inch. 

0. 

.0015 
.0030 
.0048 
.0064 
.0080 
.0098 
.0114 
.0118 
.0121 
.0125 
.0128 
.0130 
.0134 
.0137 
.0140 
.0145 
.0147 
.0218 
.06 

Inch. 

0. 

0. 

0. 

.0001 
.0001 
.0001 
.0001 
.0001 

IniUal  load. 

* 

« 
*  B.,  30,612,200. 

Elastic  limit. 
Ultimate  strength. 

^  •••••■ 

Failed  by  triple  flexnre. 


No.  788. 

Marks,  795 

C,  .37.    Mn,,  .70. 

Length,  12". 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Ganged  length,  lO''. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

ToUl. 

Per  saaare 
incb. 

Compres- 
sion. 

Set. 

Pounds. 

800 

4,000 

8,000 

12,000 

16,000 

20,000 

24,000 

28.000 

32.000 

36.000 

36,800 

37,600 

38.000 

40.700 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
40.000 
45,000 
46.000 
47,000 
47,500 
50,875 

Ineh. 

0. 

.0015 
.0030 
.0048 
.0065 
.0080 
.0008 
.0114 
.0133 
.0148 
.0155 
.0160 
.06 

Jheh. 

0. 

.0001 
.0001 
.0001 
.0002 
.0003 
.0004 
.0005 
.0006 
.0006 

Initial  load. 

• 

*£.,  31.250.000. 
Elastio  limit 
TTltimato  strength. 

Failed  by  triple  flexnre. 
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No.  789. 

Marks,  gSs 

C,  .61.    Mn.,  .58.    Si.,  .02. 

Length,  12". 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  10". 


Applied  looilii. 


In  flanged  length. 


Total. 


Poundi. 

tm 

4,000 
8,000 
12,000 
10,04)0 
20.000 
24.000 
28,000 
32,000 

:{o,ooo 

38,800 
37.000 
38,400 
:i0, 200 
40,000 
40,800 
41.600 
42,400 
43,200 
44,000 
44,800 

45,000 

46,400 


Per  sqimrc    Compren- 
iuch.      ■ 


Pounds. 
1.000 
6,000 
10,000 
16,000 
20,000 
25,000 

:i0.ooo 

35,  000 
40,000 

4:>.  ouo 

46,000 
47.000 
48.000 
40.000 
50.000 
51,000 
52, 000 
5:i,000 
54.000 
55, 000 
56,000 

67,000 

68,000 


slon. 


Inch, 

0. 

.0014 
.0081 
.0048 
.0063 
.0080 
.0008 
.0116 
.  0132 
.0150 
.0152 
.Ol.'iO 
.0100 
.  0102 
.0166 
.0170 
.0173 
.0179 
.0181 
.0185 
.0100 
0193 
.0196 


Remarks. 


4 


C       .0193? 
)       .0196$ 


Set. 


Ineh. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0002 
.0003 
.0003 


Initial  load. 


*E..  30,075,000. 


ElaMtlc  limit  ^ 

Ultimate  strength ;  rapid  oopspnaalon  and  de- 
fleotion. 


Failed  by  triple  flexure. 
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No.  790. 

Marks,  ^ 

C,  .57.    Mn.,  .93.    Si.,  .07. 
Length,  12''. 
Diameter,  r'.0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  10". 


Applied  loads. 


Total 


Pound*. 
800 
4.000 
8,000 
12.000 
18,000 
20.000 
24.000 
28,000 
32,000 
36,000 
40.000 
40,800 
41.600 
42.400 
43.200 
44.000 
44,400 
44,800 
45.200 
4.^600 
46.400 
Ri,400 


Per  Miiare 
inch. 


Fouf^, 
1,000 
5.000 
10.000 
l.\000 
20,000 
25,000 
30,0  0 
85,000 
4(^000 
45,000 
60,000 
51.000 
52,000 
53,000 
r>4,000 
55,000 
55.500 
66.000 
56,600 
57,000 
58.000 
05,500 


Id  ganged  length. 


Compree- 
aloD. 


Jnek. 
0. 

.0013 
.0080 
.0048 
.0068 
.0080 
.0007 
.0118 
.0131 
.0147 
.0164 
.0168 
.0171 
.0175 
.0170 
.0182 
.0184 
.0101 
.0201 
.0210 
.0410 


Set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.OMl 
.0002 
.0002 


Rfuniirka. 


Initial  iMd. 


*£.,  80,201,000. 


Blaatio  limit 


Cltiinate  atrength. 


Failed  by  triple  flexure. 


1640         TESTS    OP   IRON,  STKRL,  A.ND   OTHER   MATERIALS. 

No.  791. 

Marks,  g23 

C,  .71.     Mn.,  .58.     Si.,  .08. 

Length,  12". 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 

800 

4,000 

8,000 

12,000 

16,000 

20,000 

24,000 

28,000 

32,000 

36,000 

40,000 

4f),800 

41,600 

42,400 

43,200 

44,000 

44,400 

44,800 

45,200 

45,600 

46,400 

52,350 


Per  Rqnam 
inch. 


Pofmds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
4.^000 
50,000 
51,000 
53,000 
Ki,  000 
54,000 
55,000 
55,  5O0 
56,000 
56,500 
57,000 
58,000 
65. 440 


In  ganged  length. 


ComproB- 
Bion. 


Jneh. 

0. 

.0014 
.0031 
.0047 
.0065 
.0081 
.0096 
.0115 
.0129 
.0147 
.0163 
.0168 
.0170 
.0175 
.0180 
.0184 
.0187 
.0196 
.0240 
.0300 
.0545 


Sot 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

a 

0. 
.0001 
.0003 


Remarks. 


Initial  load. 


*  E.,  31,034,000. 


Elastic  limit. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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No.  792. 

Marks,  7^0 

C,  .81.    Mn.,  .56.    Si.,  .17. 

Length,  12". 

Diameter,  1''.0092. 

Sectional  area,  .80  sqaare  inch. 

Ganged  length,  ICK^ 


Applied  loads. 


Poundt. 
800 
4.000 
8.000 
UOOO 
16,000 
20,000 
24,000 
28,000 
32,000 
36,000 
40,000 
44,000 
4«',000 
52,000 
52,800 
53,600 
54.400 
5:>.  200 
5d,000 
56,800 
07,600 
58,400 
50.200 
50,600 
60,000 
60,400 
60,800 
61,200 
61,600 
62,400 
63,200 
64,000 
70,200 


PoundM. 
1,000 
5.000 
10,000 
15.000 
26.000 
25,000 
80,000 
35.000 
40,000 
45,000 
50,000 
55,000 
60,000 
66,000 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
74,500 
75.000 
75,500 
76.000 
76.506 
77,000 
78.000 
70.000 
80,000 
87,750 


In  gauged  length. 

Remarkii. 

9 

1 

'  ComprcH- 
aiun. 

Sot 

Tneh. 

0. 
.0013 
.0031 
.0047 
.0064 
.0081 
.0097 
.0114 
.0181 
.0148 
.0164 
.0181 
.0200 
.0217 
.0221 
.0225 
.0228 
.0232 
.0236 
.0240 
.0243 
.0248 
.0252 
.0254 
.0261 
.0264 
.0277 
.0206 
.0838 
.0400 
.04U 
.0485 

Inek. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0001 

Initial  load. 

* 

*  E.,  30,000.000. 

ElMtio  limit 
Ultimate  streDgth. 

.0005 

Failed  by  triple  flexure. 
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No.  793. 

Marks,  ^% 

C,  .89.    Mn.,  .57.    Si.,  .19. 

Length,  12''. 

Diameter,  1".0092. 

Sectional  area,  .80  sqaare  inch. 

Gauged  length,  10". 


Applied  londft. 


In  gftoged  longth 


ToUl. 


Pounds. 
800 
4,000 
8,000 
12,000 
16.000 
20,000 
24.000 
28,000 
3*2,000 
36,000 
40,000 
44.000 
48.000 
r*2, 000 
52,800 
53,600 
51.400 
iWi,  200 
66,000 
66,800 
57,600 
58.400 
50,200 
80,000 
60,800 
61,200 
61,600 
62,000 
62,400 
63,100 
67,300 


Pernqaftre>  CompriMi- 
inch.       I       Bion. 


Pounds. 
1,000 
5.000 
10.000 
15,000 
20.000 
L5,000 
80,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60.000 
60.000 
66,000 
67.000 
68,000 

or,  000 

70,000 
71,000 
72.000 
73,000 
74.000 
75,000 
76,000 
76.500 
77,000 
77,500 
78,000 
70,000 
84.125 


In^. 

Inch. 

0. 

0. 

InitUlloibd. 

.0014 

0. 

• 

.0081 

0. 

.0048 

.0001 

.0064 

.0001 

.0083 

.0002 

.0006 

.0003 

• 

.0116 

.0003 

.0132 

.0003 

.0140 

.0008 

.0164 
.0182 

.0003 
.0003 

*B..  80.612,000. 

0 

.0108 

.0003 

.0215 
.0218 
.0223 
.0225 
.0229 
.0233 
.0236 
.0240 
.0342 

.0246 

.0249 
.0253 

•■»•••••■••• 

.0254 

Blifltlo  limii. 

.0259 
.0270 
.0810 
.0480 

Ultimate  strength. 

Failed  by  triple  flexure. 
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No.  704. 

Marks,  ^^4 

C,  .1)7.    Mn.,  .80.    Si.,  .28. 

Length,  12". 

Diameter,  l.''0a92. 

Sectional  area,  .80  sqaare  incb. 

Ganged  lengtb,  10". 


Applied  loads. 

In  ganged  length. 

Semarka. 

Total. 

Per  aquare 
Incn. 

PoundM. 

Comprefl- 
aiou. 

Set. 

Paundt. 

Jiuh. 

Ineh. 

800 

1.000 

0.          '       0. 

Initial  load. 

4.000 

6,000 

.0015    1       0. 

* 

8,000 

10.000 

.0031    1       a 

12.000 

15,000 

. 0049              . 0001 

16.000 

20,000 

.0066 

.0001 

20.000 

25,000 

.0081 

.0001 

24,000 

30,000 

.0097 

.0001 

2)s000 

35,000 

.0113 

.0001 

32,000 

40.000 

.0129 

.0002 

36,000 

45,000 

.0146 

.0002 

40,000 

50,000 

.0163 

.0002 

*  B.,  30,822,000. 

44,000 

55,000 

.0181 

.0002 

48,WiO 

60,000 

.0197 

.0002 

52.000 

65,000 

.0215 

.0002 

.''A  000 
50,800 
57,600 
5ri,400 
59.  200 
60,000 
60,800 
61,000 
62,400 
03.200 
64,000 
64.800 

70,000 
71.000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79.000 
80.000 
81,000 
82.000 
83.000 

.0230 
.0234 
.0237 
.0241 
.0245 
.0250 
.0253 
.0256 
.0260 
.0263 
.0267 
.0271 
.0270 
.0281 

% 

65.600 

06.400 

66,800 

83.500 
84.000 
84,600 
85,000 
86,000 
87,000 
.     88,000 
89,000 
91,500 

.0288 
.0308 
.0428 
.0445 
.0468 
.0502 
.0634 
.0506 

» 

Ultimate  strength. 

1    67.200 

!    67,600 

68,000 
68.800 
69.600 

70,400 

71,300 
73,200 

Failed  by  triple  iiexore. 


1644        TESTS   OP  IRON,    STEEL,    AND   OTHER   MATERIALS. 


DETAILS  OF  TEKBIOV  TESTS. 


Marks,  833 

0.,  .09.    Mn.,  •!!. 

Diameter,  l".0O92. 

Sectional  area,  .80  square  inch. 

Gauged  length,  30". 


No.  753. 


Applied  loads. 

In  ganged  length. 

Remarka. 

Total. 

Per  maare 
incn. 

Elongation. 

Set 

Pounds. 

800 

1,000 

2.400 

3.200 

4.000 

4.800 

5,000 

0.400 

7.200 

8.000 

8,800 

9,000 

10.400 

11,200 

12,000 

12,800 

13,600 

14,400 

15,200 

16.000 

16.800 

4,000 

8,000 

12,000 

16.800 

16,800 

Pounds. 

1,000 

2.000 

3.000 

4.000 

5,000 

6,000 

7.000 

8.000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

5,000 

10,000 

15,000 

21.000 

21,000 

Inch, 

0. 

.0010 
.0019 
.0029 
.0039 
.0049 
.0050 
.0070 
.0080 
.0089 
.0100 
.0110 
.0120 
.0130 
.0140 
.0151 
.0161 
.0171 
.0181 
.0191 
.0202 
.0043 
.0083 
.0142 
.0203 
.0202 

Inch, 
0. 

Initial  load/ 
*B.,  80.151,000. 

0. 

.0001 

.0002 

.0003 

.0004 
.0004 

TKSTS   OF   IRON,    bTEEL,    AND   OTHEU   MATERIALS.         1645 

No.  754. 
Marks,  123 
C,  .20.    Md.,  .45. 
Diameter,  1.''0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  30^'. 


Applied  loads. 


TotaL 


Pounds. 

.800 

],600 

2,4(N) 

3,200 

4,000 

4.MK) 

5,600 

ft,  400 

7,200 

8.000 

8,800 

9,000 

10,400 

11,200 

12,000 

12,800 

13,600 

14.400 

16,200 

16,000 

16,800 

10,800 

17,600 

18,400 

10,200 

20,000 


Per  square 
iDob. 


Pottiicb. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

21,000 

22,000 

23.000 

2i,000 

35,000 


In  gauged  length. 


Elongation. 


Jneh. 

0. 
.0010 
.0020 
.0029 
.0030 
.0049 
.0060 
.0070 
.0080 
.0090 
.0100 
.0110 
.0120 
.0130 
.0140 
.0149 
.0160 
.0170 
.0180 
.0190 
.0200 
.0200 
.0210 
.0220 
.0230 
.0240 


Set 


Inch. 
0. 


0. 


.0001 


.0001 


.0001 


.0001 


Remarks. 


Initial  load.* 


*  B,  30,151,000. 
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No.  755. 

Marks,  ^^ 

C,  .31.    Mil.,  .57. 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  30''. 


Applied  loads.  ' 

In  ffaaged  lenglh. 

Total. 

Per  square 
inch. 

Blongalion. 

Set 

P<nmdt. 

800 

1,600 

2,400 

3,200 

4,000 

4,800 

5^600 

6,400 

7,200 

8.000 

8,800 

0,600 

10,400 

11,200 

12,000 

12,800 

13,600 

14,400 

15,200 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

Poundt. 

1,000 

2.000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,  000 

18,000 

19.000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

Inch, 

0. 

.0011 
.0021 
.0031 
.0042 
.0052 
.0062 
.0074 
.0084 
.0094 
.0104 
.0114 
.0125 
.0135 
.0145 
.0155 
.0166 
.0176 
.0187 
.0197 
.0206 
.0218 
.0228 
.0238 
.0248 

Inch. 
0. 

Initial  load.* 

.0002 

.0005 

• 

.0006 

1 
*E.,  30,000,080. 

.0006 

.0009 

TESTS   OF   IBON,    STEEL,    AND    OTHER   MATERIALS.        .1G47 

No.  756. 

MarkS)  795 

O.,  .37.    Mn.,  .70. 

Diameter,  1".0092. 

Sectional  area,  .80  square  ineti. 

Gauged  length,  30"'. 


Applied  Icmdt. 

In  gaajced  length. 

Total 

Per  square 
inch. 

Elongation. 

Set, 

PoundM. 

800 

1,600 

2,400 

3,200 

4.000 

4,800 

5.600 

6,400 

7,200 

8,090 

8,800 

9,000 

10,400 

11,200 

12,000 

12,800 

13,600 

14,400 

15,200 

16,009 

16,800 

17,600 

18,400 

19.200 

20,000 

Pounia. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

Inek. 

0. 

.0010 
.0020 
.0030 
.0050 
.0060 
.0070 
.0081 
.0090 
.0102 
.0112 
.0122 
.0132 
.0142 
.0142 
.0152 
.0162 
.0172 
.0183 
.0193 
.0203 
.0215 
.0225 
.0235 
.0245 

0. 

Tnitial  load.* 

.0001 



."0002' 

.'ooii** 

.0008 

.0004 

*S.,  30,151,000. 

1 

.0005 

1 

1 
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No.  757, 
Marks,  ^ 

C.  .61,    Mn.,  .58.    Si.,  .02. 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  30"'. 


Applied  loadt. 


ToUl. 


PoundM. 

800 

1,000 

2,400 

3,200 

4,000 

4,800 

5,000 

6.400 

7,200 

8,000 

8.800 

0,600 

10.400 

11.2U0 

12,000 

12,800 

13,600 

14.400 

15,200 

16,000 

16,800 

17,600 

19,200 

20,000 

20,800 

22.400 

24,000 


Persquftre 

iDOh. 


Pounds. 

1.000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21.000 

22,000 

24^000 

25,000 

26.000 

28.000 

30,000 


!■  gauged  length. 


EIoBgatioB. 


Jndi. 

0. 

.0010 
.0020 
.0030 
.0040 
.0050 
.0061 
.0071 


.0190 
.0200 
.0211 
.  0221 
.  0241 
.0251 
.0271 
.0291 


Set 


IneK 
0. 


.0001 


.0090 

.0001 

.0109 

.0130'" 

.0140 
.0150 

.0001 

.0170 

Bemarlw. 


IniCUa  load.^ 


.0001 


.0001 


.0001 


*£.,  30,000.000. 


I 
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No.  758. 


6 


Marks,  707 

C,  57.    Md.,  .93.    Si.,  .07. 

Diameter,  1".001)2. 

Sectional  area,  .80  square  inch. 

Gauged  length,  30." 


AppUod  loads. 


lu  gauged  len^ith. 


Total. 


Poundt. 

800 

I.  COO 

2,4U0 

3,  200 

4,000 

4.800 

5,600 

6,400 

7,  200 

8,000 

12,  0(H) 

1«J,0..0 

16,  hOO 

2U,  OUO 

20,  800 

2l,C«iO 

22, 40J 

2:J,  200 

24,  000 


Persqaarulv 
iuc 


^•^"l  Elongation. 


Poundt. 

1,000 

2,000 

3.000 

4.000 

5,  000 

6,000 

7,000 

8.000 

9.000 

10,000 

15,000 

20,000 

21,000 

25,000 

26,000 

27,000 

28,  000 

29,000 

30.000 


Inch. 

0. 
.0010 
.  0020 
.0030 
.0040 
.0030 
.0060 
.0070 
.0080 
.0090 
.0140 
.0190 
.  0200 
.0240 
.0250 
.02G0 
.0270 
.0280 
.0290 


Set. 


Inch. 
0. 


0. 


0. 
0. 


Komarka. 


Initial  load.' 


.0001 
.  0001 
.0001 


.0001     I  •£.,  30,104,000. 


No.  759. 

Marks,  m 

0.,.71.    Mn.,  .58.     Si.,  .08. 

Diameter,  l."0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  30". 


Applied  loads. 

Total.. 

Per  square 
iucli. 

Pounds. 

Pounds. 

800 

1,000 

1,600 

2,000 

2.400 

3.000 

3,200 

4,000 

4,000 

5.000 

4,800 

6,000 

5.600 

7,000 

6,400 

8,000 

7,200 

9.000 

8,000 

10,000 

12,000 

15,000 

16,000 

20.000 

16.800 

21,000 

20,000 

25.000 

24,000 

30,000 

24,800 

31,000 

25,600 

32,000 

26, 400 

33,  000 

27,200 

34,000 

28,000 

35,000 

Id  gauged  lengtli. 


Elongation 


Inch. 

0. 

.0010 
.0020 
.0029 
.0039 
.0049 
.0059 
.0069 
.0080 
.0090 
.0140 
.0190 
.0200 
.0240 
.0290 
.0300 
.0310 
.0320 
.0330 
.0340 


Set. 


Inch. 
0. 


0. 


0. 
0. 


0. 

.0001 
.0001 


.0001 


Bemarks. 


Initial  load.* 


»E..  30,038,000. 
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No.  760. 

Marks,  7^, 

C,  .81.    Mn.,  .56.    Si.,  .17. 

Diameter,  1''.0092. 

Sectional  area,  .80  square  iucb. 

Gauged  length,  30^'. 


Applied  loads. 

In  gaugot^ 

Total. 
Pounds. 

Per  square 
incn. 

Elongation. 

___  

JncA. 

Pound*. 

800 

1,000 

0. 

1,600 

2,000 

.0010 

2.4U0 

8,000 

.0020 

3,200 

4,000 

.0030 

4,000 

5,000 

.0040 

4,800 

6,000 

.0049 

5,600 

7,000 

.0059 

6,400 

8.000 

.0070 

7,200 

9.000 

.0080 

8,000 

10,000 

.0090 

12,000 

15, 000 

.0130 

16,000 

20, 000 

.0191 

16,800 

21,000 

.0201 

20,000 

25,000 

.0239 

24,000 

30.000 

.0289 

28,000 

35,000 

.0339 

28,800 

36.000 

.0349 

29,600 

87.000 

.0359 

30.400 

38.000 

.0369 

31.200 

30,000 

.0380 

32,000 

40,000 

.0391 

32,000 

40,000 

.0390 

Set. 


Inch. 
0. 


0. 


0. 
0. 


-.0001 
—.0001 
—.0001 
-.0001 


Uemarks. 


0001 
0001 


Initial  load.' 


*E.,  29,923,000. 
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No.  761. 


0 


Marks,  756 

C,  .89.    Mil.,  .57.    Si.,  .19. 

Diameter,  l".0O92. 

Sectional  area,  .80  square  inch. 

Gauged  length,  30". 


Applied  loads. 

In  gauged  length. 

Kciuarks. 

Total. 

Per  sqiiaru 
iDcli. 

Poundg. 

1,000 

2.000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10.000 

15.  000 

20,000 

21,000 

25,  000 

30,  000 

35.  000 

40.000 

41,  000 

42, 000 

43,  000 

44.000 

45.  000 

45.  000 

45.000 

40,  000 

35,  000 

30,000 

25,  000 

20, 0(0 

15,000 

10,  000 

5,000 

1,000 

Elongation. 
Inch. 

0. 

.0010 
.0020 
.0030 
.0040 
.0050 
.0060 
.0070 
.0081 
.0091 
.0141 
.  0192 
.  0202 
.0242 
.0292 
.0342 
.0393 
.0404 
.0414 
.0124 
.0436 
.0445 
.0t46 
.0446 
.0395 
.  0345 
.0205 
.0245 
.0195 
.0145 
.0095 
.0044 
.0004 

Set. 

Inch. 
0. 

Pounds. 

800 

1,600 

2,400 

3,  200 

4.0UO 

4,800 

5,600 

6,400 

7,200 

8.000 

12,  000 

16,  000 

16,800 

20,000 

24,  000 

28,  000 

32.000 

32.  8U0 

83,  600 

31. 400 

35,200 

36,000 

36,000 

36,000 

luitiul  load.* 

*E..  29,804.000. 

» 

""0." 

.0001 
.0001 

.  0002 
.0002 
.0002 
.0003 
.0003 

.0003 
.0004 

32.  000 

28,  000 

24,  000 

20,  000 

16,000 

12.  000 

8.000 
4,  000 

• 

800 

1652       TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


Marks,  394 

C,  .97.    Mn.,  .80     Si.,  .28. 

Diameter,  r'.0092 

Sectional  area,  .80  square  neb. 

Oauged  length.  3t 


No.  762. 


Applied  loads. 


Total. 


I*oundt. 

800 

1,000 

2,400 

3,200 

4,000 

4,800 

6.000 

6,400 

7,200 

8,000 

12,000 

16,000 

16,800 

20,000 

24,000 

28,000 

32,000 

86.000 

86,800 

37,600 

38,400 

39,200 

40,000 

40,000 

36,000 

32,000 

28,000 

24,000 

20,  000 

16.000 

12,000 

8,000 

4,000 

800 

800 

4,000 

8,000 

12,000 

16,000 

20,000 

24,000 

28,000 

32.000 

36,  000 

40,000 

36,000 

32,000 

28,000 

24.000 

20,000 

16,000 

12,000 

8,000 

4,000 

800 


Per  Mmare 
incn. 


Pounds. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7.000 

8.000 

9,000 

10,000 

15.000 

20,000 

21,000 

25,000 

30,000 

35,000 

40,000 

45,000 

46,000 

47,000 

48,000 

49,000 

50,000 

50,000 

45,000 

40.000 

35.000 

80.000 

25,000 

20,000 

15,000 

10,000 

5.000 

1,000 

1.000 

5,000 

10.000 

16.000 

20,000 

25,000 

30,000 

35.000 

40,000 

45,000 

50,000 

45.000 

40,000 

35,000 

30,000 

25.000 

20,000 

15, 000 

10,000 

5,000 

1,000 


In  gauged  length. 


Elongation. 


Inch, 

0. 

.0009 
.0018 
.0028 
.0037 
.0047 
.0057 
.t)067 
.0078 
.0088 
.0138 
.0190 
.0201 
.0240 
.0290 
.0341 
.0393 
.0447 
.0457 
.0467 
.0477 
.0-187 
.0497 
.0497 
.0448 
.0396 
.0346 
.0296 
.0247 
.0198 
.0145 
.0095 
.0044 
.0U05 
.0008 
.0047 
.0097 
.0148 
.0200 
.0248 
.0298 
.0348 
.0398 
.0450 
.0500 
.0452 
.0400 
.0350 
.0299 
.0240 
.0200 
.0149 
.0098 
.0048 
.0008 


Sot. 


Inch. 
0. 


0. 


0. 
0. 


0. 

0. 

0. 

.0002 
.0003 
.0003 


.0004 


Remarks. 


Initial  load.* 


"E.,  20,817,000. 


Rested  1  honr. 
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BE-TESTS  OF  WBOUGHT-IBOIT  BAE8. 

The  object  in  re-testing  these  bars  was  to  determine  the  present  mod- 
nlus  of  elasticity  of  the  metal  after  their  previous  straining,  and  learn 
the  effects  of  annealing. 

The  specimens  were  turned  down  to  I'M 29  diameter  from  their  rough 
surfaces,  which  were  2'^  diameter  before  the  original  tests  were  made. 

Elongations  were  measured  along  three  lines,  120o  apart,  on  the  cj-- 
lindrical  surface  of  the  stem,  measuring  the  elongations  on  one  line  at  a 
time,  the  specimen  being  rotated  through  120^  each  time,  so  as  to 
bring  the  measured  line  on  the  upper  surface  in  the  testing  machine. 

Specimens  from  the  same  bar  show  very  nearly  the  same  modulus  of 
elasticity. 

The  annealed  specimens  were  shortened  by  that  process,  confirming 
the  results  obtaineArith  specific  gravity  specimens,  which  showed  the 
density  of  overstrained  steel  was  increased  by  annealing. 

Specimen  No.  694  was  considerably  warped  by  the  annealing.  No. 
693  was  left  very  nearly  straight. 

Comparing  the  modulus  of  elasticity  of  the  latter  bar  at  different 
stages,  it  is  seen  that  annealing  effects  a  reduction  which  the  bar  par- 
tially recovers  from,  after  the  lapse  of  time;  thus  the  modulus  of  elas- 
ticity was — 

Before  annealing 27,998,000 

After  annealing 2(5,995,000 

Reduction ^...     1,003,000 

After  annealing  and  a  rest  of  24  days 27,322,000 

Recovery 327,000 

These  differences  are  not  large,  yet  such  as  they  are  they  show  a  con- 
formity in  behavior  of  the  annealed  metal  with  the  overstrained  iron 
and  steel  eye-bars. 


SPECIHEKS  FBOH  FBACTTTBED  END  OF  DOUBLE-BEFIirED  BAB  L  210. 

[Original  test  made  May  24»  1882.    Xo.  604,  Report  of  Test  a,  1882.] 

Synopsis  of  original  lest. 

Ultimate  strength,  50,188  pounds  per  square  inch. 
Elongation  in  80  inches,  19,9  per  cent. 
Contraction  of  area,  43  per  cent. 

Torm  of  Specimens, 


HED.  ._■  ^-^  iTZIll 


so:  — >* 


Elongations  measured  on  the  gauged  lengths  of  30''  along  three  lines, 
A,  B,  and  C. 


TESTS    OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1655 

No.  690. 

First  Specimen. 

Diameter,  I'M  29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  30". 


Applied 
loadA  per 

Elongaiioiui  on  lines. 

Mean  elon- 
gations. 

Remarks. 

Aqnare 

J         _         !         _ 

iucb. 

A. 
Ineh, 

B. 

C. 
Inch. 

Ptrundt. 

Inch. 

Inch. 

5.0U0 

0. 

0. 

0. 

0. 

IniUal  load. 

6,000 

.0010 

.0010 

.0010 

.00100 

7,000 

.0021 

.0021 

.0020 

.00207 

8,000 

.0032 

.0033 

.0030 

.00313 

9,000 

.0043 

.0042 

.0041 

.00420 

10, 000 

.0054 

.0053 

.0053 

.00530 

12,  000 

.0075 

.0076 

.0076 

.00750 

• 

14,  000 

.00»7 

.0006 

.0096 

.00063 

15, 000 

.0108 

.0108 

.0107 

.01077 

1«,000 

.0119 

.0118 

.0118 

.  oiia3 

18,000 

.0141 

.0141 

.0140 

.01407 

20, 000 

.0163 

.0161 

.  0162 

.01620 

22,  000 

.0185 

.0185 

.0183 

.01843 

24.  000 

.  0207 

.0206 

.0205 

.02060 

25,000 

.0219 

.0217 

.0217 

. 02177 

5.000 

.0000 

.  0001 

.  .0001 

.00007 

10.000 

.0054 

.0U65 

.0U65 

.00547 

15.000 

.0109 

.0110 

.0110 

.01097 

20,  000 

.0106 

.0104 

.0164 

.01643 

25,000 

.0219 

.0218 

.0218 

.02183 

6,000 

.0000 

.0001 

.0001 

.00007 

10,000 

.0055 

.0055 

.0054 

. 00547 

15,000 

-.0109 

.0110 

.0109 

.01093 

20,000 

.0164 

.0163 

.0164 

.01637 

25,  000 

.0220 

.0218 

.0217 

.02183) 
.00010  5 

E.,  27,6:2,000. 

6.000 

.0001 

.0001 

.0001 

1658        TESTS   OF   IRON,    STEEI^,    AND   OTHER   MATERIALS. 


SPECIMENS  FBOH  FRAOTVSED  EHB  OF  DOUBLE-BEFIHE])  BAB 

8  218. 

[Original  test  made  May  2^.  1882.    No.  600,  Report  of  Testa.  1882.] 

Synopsis  of  original  test 

• 
Ultimato  strength,  50,G31  pounds  per  sqaare  inch. 
Elastic  limit,  24,610  poands  per  square  inch. 
Elongation  in  80  inches,  20.4  per  cent. 
Contraction  of  area,  41  per  cent 

No.  691. 

First  Specimen. 

(Same  form  as  specimens  from  bar  L  210.) 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Ganged  length,  30". 


Applied 

Elongations  on  linos. 

loails  per 
square 

1 

Mean  elon- 
gations. 

KemarkH. 

inch. 

A. 

B. 

C. 
Inch. 

Poundt. 

Inch, 

Inch, 

Inch. 

5,000 

0. 

0. 

0. 

0. 

Initial  load. 

10,000 

.0053 

.0053 

.0053 

. 00530 

15,000 

.0106 

.0107 

.0107 

.  01067 

20, 000 

.0160 

.016(^ 

.0161 

.01UU3 

25,000 

.0214 

.0213 

.0215 

.  02140 

6,000 

.0000 

.0000 

.0001 

.00003 

1 

10,000 

.0062 

.0033 

.0055 

.00533 

■ 

15,000 

.0106 

.0107 

.0100 

.01073 

,                                                                                                            1 

20,000 

.0160 

.0160 

.0162 

.01603 

1 

25, 000 

.0214 

.0215 

.0216 

.02150 

6.000 

—.0001 

.QPOO 

.0000 

—.00003 

10,000 

.0052 

.0053 

.0055 

.00533 

0 

15.  000 

.0106 

.0108 

.OlOt} 

.  01073 

20,000 

.0159 

.0161 

.0162 

.01607 

25,  000 
5,000 

.0214 
—.0001 

.0214 
.0000 

.0216 
.0000 

.02147) 
— .  00003  5 

E— 27,907,000. 

__                                   i 

TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS.  1659 

No.  692. 

Second  Specimen. 

Diameter,  I'M 29. 

Sectional  <irea,  1.00  square  inch. 

Gauged  length,  30^'. 


• 

Appliod 

IcNMsper 

Bqaare 

Elongations  on  1 

1 

inca. 

Mean  flon- 
gntiouH. 

ReraJirlis. 

inch. 

A. 

1          B. 

C. 
Inch. 

Inch. 

Pounds. 

Jneh. 

Inch. 

1 

5.000 

0. 

0. 

0. 

0. 

Initial  load. 

10, 000 

.0053 

.  0053 

.0053 

.005~0 

1.%  000 

.0108 

.0107 

.0107 

.01073 

20,  000 

.0102 

.Hieo 

.0161 

.01010 

25,  000 

.0218 

.0214 

.0214 

. 02147 

5,000 

.  0002 

.0000 

.0001 

.00003 

10,  OOO 

.0055 

.0053 

.0033 

.00537 

• 

15,000 

.0109 

.0107 

.0107 

.01077 

20,  000 

.  01G2 

.0162 

.0160 

.01613 

25,000 

.  0216 

.0215 

.0214 

.  02150 

5,000 

.  0002 

.  OOOO           -..  0001 

.00003 

10.000 

.  0055               .  0055 

.  oo:>4 

.00547 

1.5,  000 

.0109 

.0107 

.0107 

.01077 

1 

20,000 

.  0163 

.0160 

.0100 

. OIGIO 

25,  000 
5,000     1 

.0216 
.0003 

1 

.  02U 
.OUOO 

.  02  U 
—.0001 

:2oM7}'^'  -28,037.000. 
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:N"o.  693. 

Third  Speoimen. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  30". 


Applied 

Elongationn  on  li 

I1C8. 

loads  per 

Mean  olon- 

aqnaro 

pitions. 

inch. 

A. 

B. 

C. 

Pounds. 

Inch, 

Inch. 

IneJi. 

Inch. 

5, 000 

0. 

0. 

0. 

0. 

10,000 

.0054 

.0053 

.0054 

.  00537 

15,000 

.0108 

.0106 

.0108 

.01073    ' 

20,  000 

.0163 

.0161 

.0162 

.  01C20 

25.  COO 

.0216 

.0214 

.0216 

.02153 

5,000 

.0000 

.0000 

.0001 

.00003 

10,  000 

.0055 

.0054 

.0055 

.00517 

]5,000 

.0109 

.0108 

.0108 

.01082 

20,  000 

.0163 

.0162 

.0162 

.  01023 

2:.,  000 

.0217 

.  0215 

.0216 

.02160 

5,000 

.0002 

.0001 

.0002 

.00017 

10.000 

.0056 

.0054 

.0055 

.  OO.wO 

15,000 

.0110 

.0108 

.0108 

.010^7 

20. 000 

.0164 

.0162 

.0162 

. 01027 

2o,  000 

.0218 

.0215    1 

.0216 

. 02163  ) 
.00020  5 

5,000 

.0003 

.0001     1 

1 

.0002 

1 
1 

Ileniarks. 


Iuitt.nl  load. 


E  =  27,998,000. 


Bar  heated  dull  red  in  a  forge  fire  and  cooled  in  the  open  air.  This 
annealing  shortened  the  bar,  measured  on  the  gauj^ed  length,  as  fol- 
lows :  Lines  A,  ''.OOIG ;  B,  ".0019 ;  C,  ".0011 ;  average,  ".0015^. 

(Observations  repeated  on  the  modulus  of  elasticity.) 


Applied 

EloDgationa  on  1 

IneH.                                   ' 

1 

loads  per 
square 

-      — -    - 

\  Mean  elon- 
gations. 

Komarka. 

iuch. 

.\,                   Ji. 

C. 

« 

Pounda. 

JncA.             Inch. 

Inch. 

iiUh. 

5,000 

0. 
.0057 

Initial  load. 

10, 000 
15,000 
20.000 

.0114 

1 

.0177 

•  •••«>     *••••• 

•  ••«•«   ••««•• 

1 
1 

25.000 
5,000 
5,000 

.0278 

.0055 

.0000 

0. 

0. 

0. 

Micrometer  reset  to  zero  after  first 

loading. 

10,000 

.0055 

.0055 

.0056 

.00553 

^ 

15, 000 

.0110 

.0110 

.0113 

.01110 

20,000 

.0167 

.0106 

.0168 

.  01670 

5,000 

0. 

0. 

.0002 

.00007 

10,000 

.0055 

.0055 

.0059 

.00563 

15,  000 

.0111 

.0110 

.0115 

.01120    ! 

?X),  000 
6.000 

.0167 
0. 

.0166 
0. 

.0170 
.0003 

:  00010 1;E=26.905.000. 

Bar  again  exami 

uod  after  a  rest  of  24  daya,  after  annealing. 

5,000 

0. 

0. 

0.                  0.              1 

Initial  load 

10,000 

.0056 

.0056 

.0054 

.00553 

15,  000 

.0111 

.0112 

.0111 

.01113 

20, 000 

.0167 

.0165 

.0105 

.01657 

1 

5,000 

.0001 

.  0002 

.0003 

.00017 

10, 000 

.  0057 

.  0050 

.0056 

.00563 

15, 000 

.0113 

.  0112 

.0111 

.01120 

20,  000 

.0168 

.0168 

.0165 

. 01670  ? 
.00023) 

E =27,322,000. 

5,000 

.0002 

.0002 

.0003 

CUBIC  COMPRESSION  OF  VARIOUS 

METALS  AND  WOOD. 
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No.  693. 

Third  Specimen. 

Diameter,  1".129. 

Sectional  area,  1.00  sqnare  inch. 

Gauged  length,  30". 


Applied 

Elongationri  on  lines. 

1 

1 

loaUii  per 

1  Moan  olon- 

square 

gationii. 

inch. 

A.                  B.                   C. 

1 
1 

Pounds. 

Inch. 

Inch.              Inch. 

1 

i       Inch. 

5,000 

0. 

0. 

0. 

0. 

1  luitinl  Ioa<1. 

10,000 

.oor>4 

.0053 

.0034 

.00537 

15, 000 

.  0108 

.0106 

.0108 

. 01073 

20,  000 

.0163 

.0161 

.0102 

.  01C20 

25,000 

.0216 

.0214 

.  0216 

.02I.'>3 

5,000 

.0000 

.0000 

.0001 

.00003 

10,000 

.0055 

.0054 

.0055 

.00.'517 

15,000 

.0100 

.0108 

.0108 

1        .0I0K2 

20.  OOO 

.0163 

.0102 

.0162 

. 01623 

2:>,  000 

.0217 

.0215 

.  ono 

.02100 

6,000 

.0002 

.0001 

.0002 

.00017 

10.000 

.0056 

.0054 

.0055 

.  oo:>oO 

15,000 

.0110 

.0108    1          .0108 

.0I0S7 

20,  000 

.0164 

.0162    1          .0162 

.  01027 

25,  OIW) 
5,000     i 

.0218              .0215    1          .0216 
.0003              .0001     1          .0002 

. 02163  ) 
.00020  5 

K  =  27,098,000. 

KcmarkH. 


Bar  heated  dull  red  iu  a  forge  fire  and  cooled  in  the  open  air.  This 
annealing  shortened  the  bar,  measured  on  the  gauged  length,  as  fol- 
lows :  Lines  A,  ".0016 ;  B,  ".0019 ;  C,  ".0011 ;  average,  ".0015^. 

(Observations  repeated  on  the  modulus  of  elasticity.) 


Applied 

ElongationB  on  linon. 

1 

1 

loads  per 
sqiuiro 

Mean  elon- 
1    gationti. 

Hemarkfl. 

inch. 

^v. 

li.        1        c. 

1 

* 

Pounds. 

1       Inch, 

Inch, 

Inch,             Inch. 

1 

5,000 

0. 

«■■•««•■ ■«•• 

............I 

Initial  load. 

10,  000 

.0057 

1 

15,000 

.0114 

1 

20.000 

.0177 
.  0278 

25,000 

5,000 

.0055 

5,000 

.0000 

0. 

0. 

0. 

Micronietor  ro(u*t  to  zt^ro  after  first 
loading. 

10,000 

.0055 

.0055 

.0056 

.00553 

^ 

15,000 

.0110 

.0110 

.0113 

.01110 

20,  000 

.0167 

.0106 

.0168 

.  01670 

5,000 

0. 

0. 

.0002 

.00007 

10,000 

.  0055 

.0055 

.0050 

.00563 

15,  000 

.0111 

.0110 

.0115 

.01120 

?X),000 
6,000 

.0167 
0. 

.0166 
0. 

.0170 
.0003 

.01677? 
.00010  3 

E =26,995,000. 

Bar  a<:;ain  examined  after  a  rest  of  24  day 

B,  after  annealing. 

5,000 

0. 

0. 

0.                   0. 

Initial  load 

10,000 

.00.-^ 

.0056 

.  0054             . 00553 

15,000 

.0111 

.0112 

.0111 

.01113 

20,  000 

.0167 

.0105 

.0105 

.01657 

5,000 

.0001 

.0002 

.0002 

.00017 

10,  000 

.  oo:)7 

.0O.'>6 

.0056 

.00563 

15,  000 

.0113 

.0112 

.0111 

.01120 

20,000 

.0108 

.016S 

.0165 

.  01670  I 
.00023  5 

E=27,322,000. 

5,000 

.0002 

.0002 

.0003 

p                                           1 

I 
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CUBIC  COMPRESSION  OF  VAEIOTTS  METALS  AVD  WOOD. 

Specimeus  of  tbe  same  kind  of  metal  were  taken  from  the  same  bar, 
excepting  the  cast-irons. 

!  The  cast  specimens  of  tin  and  lead  were  from  the  same  ladles  of 
molten  metal. 

Tests  by  tensile  and  compressive  stresses  were  made  with  both  un- 
compressed and  cubic  compressed  specimens. 

f  The  cubic  compressed  specimens  were  subjected  to  an  estimated 
hydrostatic  pressure  of  90,000  pounds  per  square  inch ;  one  steel  speci- 
men was  compressed  with  117,600  pounds  per  square  inch. 

The  specimens  when  compressed  were  immersed  in  water  in  the  bore 
of  the  steel  cylinder,  the  dimensions  of  which  were  10"  long,  6"  diam- 
eter outside,  and  ".806  diameter  of  bore. 

The  effect  of  compression  on  the  dimensions  of  the  specimens  was  not 
appreciable  with  the  steel,  brass,  and  copper.  The  wrought-iron  and 
cast  specimens  were  smaller,  and  as  the  reduction  in  dimensions  did 
not  take  place  uniformly,  tlie  effect  was  attributed  to  closing  interstices 
formed  by  blow-holes  or  the  presence  of  cinder. 

The  water  seemed  to  pass  ireely  through  the  white  pine,  and  the 
wood  came  out  of  the  cylinder  water-soaked  and  larger  than  when  it 
went  in. 

'  There  was  not  the  same  free  penetration  in  the  white  oak ;  the  middle 
part  of  its  length  was  reduced  in  diameter,  the  greater  reduction  occur- 
jing  in  the  direction  parallel  to  the  annual  rings  of  growth. 

A  comparison  of  the  results  shows  no  appreciable  change  in  the 
strength,  elasticity,  and  ductility  of  the  compressed  over  the  uncom- 
pressed metal,  except  in  the  case  of  the  lead,  but  as  these  specimens 
were  cast  from  old  bullets  which  contained  impurities  perhaps  not  uni- 
formly distributed,  it  is  not  conclusive  that  cubic  compression  changed 
the  properties  of  this  metal. 

1663 
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Measurements  of  specimens  before  and  after  compressing  with  an  estimated  hydrostatic 

pressure  of  00,000  pounds  per  square  inch. 

Diameter  of  boro  of  cylinder,  ''.806.  Sectional  area,  .5102  square  inch 
(90,000  X  .5102)  +  2,750  allowance  for  packing  friction  =  48,668  pounds, 
total  load  applied  to  piston. 


No.'of 
test. 

Harks. 

727 

728 

1 

729 

2 

730 

3 

731 

4 

732 

1 

733 

2 

7341 

1 

735 

.2 

736 

1 

737 

2 

738 

\ 

12T) 

Material. 


Brass  (drawn).. 
Wrought  iron.. 

do 

0.  II.  steel 

do 

Copper  (drawn) 

do 

Tin 


do 


Lead 

do 

Cast-iron  (|;un) 


r^^^n^i 


740§ 

74111 

742 

743 

744 
745 


....do. 


White  pine 


Applied 
pressure 

per 

square 

inch. 


Pounds. 
90,000 
90,0()0 
90,000 
00,  000 
117,600 
90,000 
90,000 
90,000 


90,000 
90,  000 
90,000 

90,000 
£9,000 


Before  compression. 


Length.    Diameter. 


IncheM. 


do 

White  oak 

Aluminum  bronze. 

Zinc 

do.. 


81,900 

84,900 

90,000 

90,000 

90,  000 
90.000 


507 
511 
510 
fO* 
5U9 
5.505 
5.510 
5.505 


5.497 
5.  •)09 
5.501 

5.437 
5.484 


5.506 


5.505 

5.522 

5.50  + 

.'j.5ni 
5.502 


Inch. 
.7500 
.  7i>00 
.  7500 
.  750-_' 
.7998 
.7501 
.7501 
.7504 


.7503 
.7500 
.7492 


7497 
7500 


743 


.747 

.740 
.  6715 

.8014 
.  7.')02 
.7:;00 


After  compression. 


Len;;th. 

Diameter. 

Inehet. 

Inch. 

5.507 

.7500 

5.510 

.7492  J, 
.74»8r 

5.510 

5.504 

.7502 

5.510 

.7998 

5.505 

.7501 

5.  510 

.7501 

5.505 

.7501 

5.497 

.7502 

5.5U9 

.7500 

5.502 

.7491 

5.434+ 

.7494 

5.482 

.7494 

3.512 

S     .756 
\     .765 

5.533 

.760 

5.522 

I  No  decided  chani;e. 


5.499 

5.502 


.7500>, 
.7499$^ 


*  Bars  foand  irregular  in  diameter  after  compressing,  vnr>  iug  f^om  ".0002  to  ".0003. 

t Showed  no  change  in  maximum  dimensions;  there  were'  small  locul  depresjiions,  mere  dots,  in  the 
cyliudrical  surface,  and  one  spot,  ".5  X  ".4,  which  was  depressed  about  ".004. 

;  Specimen  was  incased  in  tliin  brass,  ".015  thick,  in  order  to  subject  the  metal  to  compression  with- 
out blowing  the  water  to  enter  the  interstices  of  the  casting. 


§  Water  exudes  £rom  ends  and  cylindrical  surface  after  removal  from  water  cyliudcr.    />i  | 


iht^«5^' 


II  Specimen  compressed  in  liquid  colored  with  cochineal,  which  showed  the  complete  itenetration  of 
the  liquid  into  the  wood. 
If  A  few  small  local  depressions  in  cyliudrical  surfaces  after  about  ".01  diameter. 

Shape  of  white-oak  cylinder  after  compressing. 


^^16 
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DETAILS  OF  TEKSIGir  TESTS. 

No.  703. 

No.  1. — Mild  steely  uncompressed. 

Diameter,  ''.505. 

Sectional  area,  .20  square  iucb. 

Gauged  lengMi,  3".0O. 


Applied  loatla. 


Total. 


Pound*. 

200 

1,000 

2,000 

3,000 

4.00O 

5.000 

6,000 

7,000 

7,200 

7,400 

7,600 

7,800 

8.000 

8,200 

8,400 

8.600 

8,800 

9.000 

9.200 

9.400 

9.600 

9,800 

10,000 

10,200 

10,400 

10.600 

10,800 

11, 000 

11.200 

11.400 

11,600 

11,  WW 

12, 000 

12,200 

12, 400 

12,600 

12,800 

13,000 

13,200 

13,250 

11.000 

0 


Per  BO  aaro 
Inch. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,  000 
30. 000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
il,  000 
42, 000 
43,000 
44,000 
45,000 
46,  000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
5*),  000 
54,000 
55.000 
56.000 
57.000 
58.000 
59.000 
60.000 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
66,250 


In  ganp^ed  length. 


Klongation. 


Inch. 

0. 

.OOOi 
.OulU 
.0015 
.0020 
.  0OJ5 
.0031 
.0036 
.0038 
.0039 
.0039 
.0040 
.0041 
.0042 
.0043 
.0044 
.0040 
.0825 
.0867 
.0907 
.0970 
.1040 
.1120 
.1187 
.1265 
.1340 
.1440 
.1541 
.1650 
.1780 
.19 
.21 
.23 
.25 
.28 
.30 
.35 
.40 
.52 
.63 


.83 


Set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 

Load  at  time  of  rapture. 

=  27.7  per  cent. 


Elongation  of  inch  sections,  ".19,  •".38,  ".26. 

Diameter  at  fracture,  ".33. 

Area,  .0355  square  inch. 

Contraction,  57.2  per  cent. 

Fractured  1.28  from  neck.    Appearance,  fine,  silky. 

H.  Ex.  31 105 
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No.  094. 

Second  Specimen. 


Diameter,  1".129. 

Sectional  area,  1.00  square  incb. 

Gauged  length,  30". 


Applied 

loads  per 

square 

Eloiij;atioD8  on  1 

inns. 

1     ~ 

1 

- 

Moan  olon- 
gntitmH. 

Kcmarks. 

incb. 

.'.         1         B. 

C. 

1 

Pounds. 

Inch. 

Inch. 

Jncfi. 

Iiich. 

5,000 

0. 

0. 

0. 

0. 

Initial  load. 

10,000 

.0055    !          .0055 

.0053 

.  00543 

15,000 

.0110              .0109 

.0110 

.  01007 

20,000 

.  0105              .  0164 

.0164 

.  01643 

25,000 

.0220 

.0219 

.0219 

.02193 

5,000 

.0001 

.0001 

.0002    1 

.00013 

1 

10,000 

.0056 

.0054 

.0056 

.00553 

I 

15.000 

.0110 

.0111 

.0110 

.01103 

20,  eoo 

.0166 

.0164 

.0165 

.01650 

^.000 

.0220 

.0219 

.0220 

.02197 

5,000 

.0000 

.0000 

.0002 

.00007 

10.000 

.0057 

.0054 

.0056 

.00557 

1 

15.000 

.0111 

.0110 

.0111 

.01107 

1 

20,  000 

.0160 

.0164 

.0165 

.01650 

1 

25,000 
5,000 

.0220 
.0001 

.0219 
.0002 

.  0220 
.0002 

.02197) 
. 00017  I 

E=27,523.000. 

1 

Bar  heated  dull  red  in  a  forge  fire  and  cooled  in  the  open  air.  This 
annealing  shortened  the  bar,  measured  on  the  gauged  length, as  follows: 
Lines  A,  —  ".0004 ;  B,  —  ".0016 ;  C,  +  ".0071 ;  average  shortening= 
".0017^. 

In  heating  and  cooling  this  bar  was  considerably  warped,  hence 
although  there  is  an  average  permanent  shortening  as  a  whole,  yet  along 
lines  A  and  B  there  is  an  apparent  lengthening,  due  to  the  warping  of 
the  bar. 


Applied 

loads  per 

square 

EloxxKatlons  on  lines. 

-   -  — 

Mean  elon- 
pitions. 

Komarlis. 

1 

Inch. 

A.                  B. 

C. 

1 

Pound*. 

Inch. 

Inch. 

Inchea. 

Inch. 

5,000 
10,000 
15,000 
20,000 
25,000 

5,000 

0. 
.0057 

Initial  load. 

1 

1 

.0117 

.01H5 

1 

1 

.0298 

1 

1 

.0073 

***"**"""     1 

1 

5,000 

0. 

0. 

0. 

Hicromoter  react  to  zero 
loading. 

after  flrat 

10,000 

.0055 

.0056 

.0057 

.00560 

-   15,000 

.0112 

.0113 

.0115 

.01133 

• 

20,  000 

.0109 

.0170 

.  0174 

.01710 

5,  000 

.0001 

.0001 

.0001 

.  00003 

10.000 

.0055 

.0058 

.  (K)59 

. 00573 

15,000 

,0112 

.0115 

.0117 

.01147 

20,000 
5,000 

.0169 
.0000 

.0172 
.0003 

.0175 
.  0002 

. 01720  > 
. 00017  5 

E=26,424,000. 

Bar  a<raiii  oxaminod  a 

kfter  a  porioi 

I  of  rest  of  24  days  after  annealing. 

5,000 

0. 

0. 

0. 

0. 

Initial  load. 

10,000 

.0057 

.0056 

.0050 

. 00573 

15.000 

.0115 

.0113 

.0116 

.01147 

20,000 

.0171 

.0170 

.0174 

.01717 

5,  000 

.0003 

.0002 

.0003 

.00027 

10,000 

.  0050 

.  oo:>6 

.0059 

. 00580 

15,000 

.0J17 

.0114 

.0117 

.01130 

_   J 
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Applied 
loads  pel- 

Elongations  on  1 

ines. 

1 
Mean  elon- 

square 
iuch. 

A. 

B. 

C. 

gations. 

Poundt. 

20,000 

5,000 

Inch. 

.0173 
.0003 

Inch. 
.0170 
.0003 

Inches. 
.0174 
.0002 
.0001 
.0233 
.0247 
.0258 
.0270 
.0282 
.  0293 
.0009 
.0311 
.  0392 
.  2510 
.3700 
.4015 
.4250 
.44iK) 
.  4900 
.  6245 
.7110 
.74 
.85 
.9J 

1.04 

1.10 

1.27 

1.44 

1.  52 

1.72 

1.94 

2.16 

"  2.'20 
2.02 
2.84 
3.40 
3.82 
4.80 
5.65 

Inch. 
. 01723  \ 
.00027  3 

25. 000 
€6,  000  . 
27,000 
28,000 
29,000 
30,000 
5,000 

31,  000 
32, 000 
28,000 
29,000 
30,  000 
31, 000 

32,  000 
33, 000 
34,000 
35,  000 
36,000 
37,  000 
38, 000 
39,  000 
40,000 
41.000 
42, 000 

43,  UOO 

44,  UOO 

45,  000 

46,  000 
0 

47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
52,400 
49,800 

•••••••..•.• 

..•••••...•. 



Remarks. 


E= 20, 533, 000. 

After  5  minuter'  retit 


Elastic  limit. 


Rested  3  minatcs. 


Tensile  strenirth. 

Load  at  time  of  rupture. 


Total  elongation  in  30  inches,  19.7  per  cent. 

Diameter  at  fracture,  ''.92.    Area,  .G(}^  square  inch. 

Contraction,  33.5  per  cent. 

Fractured  9"  from  neck.    Appearance,  fibrous  100  per  cent. 


1658       TESTS   OF   IRON,   STEEI4,    AND   OTHEB  MATERIALS. 


SPEC] 


%:.$'4. 


m  FROM  FBACTUBED  EKD  OF  DOUBLE-BEFIHED  BAB 

8  218. 


[OrlKinal  test  rnodo  May  2?.,  1882.    No.  506.  Koport  of  Testa,  1882.] 

Synopsis  of  original  test, 

Ultimato  strenii^th,  50,031  poands  per  sqaaro  inch. 
Elastic  limit,  24,G10  poands  per  square  incb. 
Elongation  in  80  inches,  20.4  per  cent. 
Contraction  of  area,  41  per  cent 

No.  691. 

First  Specimen. 


(Same  form  as  spccimons  from  bar  L  210.) 


Diameter,  1".129. 

Sectional  area,  1.00  sqnare  inch. 

Gauged  length,  30". 


r 


Applied 
loads  per ' 
square    i 
inch. 


Poundt. 

5,000 
10,000 
15,000 
20,000 
25,000 

6,000 
10,000 
15,000 
20,000 
25,  000 

5,000 
10,000 
15,000 
20,000 
25,000 

5,000 


£lonji[ations  on  lines. 


A. 


Inch. 
0. 

.0053 
.0106 
.0160 
.0214 
.0000 
.0062 
.0106 
.0160 
.0214 

...0001 
.0032 
.0106 
.0109 
.0214 

—.0001 


B. 

C. 

Inch. 

Inch. 

0. 

0. 

.0063 

.0053 

.0107 

.0107 

.0160 

.0161 

.0213 

.  0215 

.0000 

.0001 

.0053 

.0055 

.0107 

.0109 

.0160 

.0162 

.0215 

.0216 

.0.000 

.0000 

.0058 

.0055 

.0108 

.0108 

.0161 

.0162 

.0214 

.0216 

.0000 

.0000 

Mean  elon- 
gations. 


Inch. 
0. 

.  0O.>30 
.  01067 
.  01003 
.  02140 
.00003 
.00533 
.01073 
.01603 
.02150 

—.00003 
.00533 
.  01073 
.01607 
.02147) 

— . 00003  5 


IleinarkA. 


Initial  load. 


E— 27,907.000. 
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No.  692. 

Second  Specimen. 


Diameter,  I'M 29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  30". 


• 

Appliod 
loads  per 

RloDf^ntions  on  liiioA. 

Mean  <'lou- 

Remarks. 

sqaure 

1 

gatiouH. 

inch. 

A.         '          B.                   C. 

1 

Inch. 

PoundJt. 

Inch. 

Inch. 

Inch. 

» 

5.000 

0. 

0. 

0. 

0. 

Initialload. 

10,  000 

.0053 

.0053 

.  0053 

.006"0 

15,  000 

.0108 

.0107 

.  0107 

.01073 

20,  000 

.0162 

.0160 

.0101 

.01010 

25,  000 

.  0210 

.0214 

.  0214 

. 02147 

5,  000 

.0002 

.0000           -  .0001 

.00003 

10,000 

.0055 

.  0053               .  00:i3 

.00537 

15,000 

.0109 

.  0107               .  0107 

.01077 

20,000 

.  0102 

.  0162              .  0160 

.01613 

25,000 

.  0216 

.0215              .0214 

.  02150 

5,000 

.  0002 

.0000           —.0001 

.  00003 

10,000 

.0055 

.0055 

.  00  J4 

.00547 

15,  (H)0 

.0109 

.0107 

.0107 

.01077 

i 

1 

20,  000 

.0163 

.  0160               .  0100 

.01610 

25,000     1 
5,000     , 

1 

.0216 
.0003 

.  02U 
.0000 

.  0214 
—.0001 

.Omi]'^^  -28.037.000. 
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No.  693. 

Third  Specimen. 

Diameter,  1".129. 

Sectional  area,  1.00  sqnare  inch. 

Ganged  length,  30". 


Applied 

Elongation 8  on  liiiCH. 

1 

IouUa  per 

Mean  olon- 

iiqiiare 

1 

gationn. 

inch. 

A.         1         B. 

1 

C. 

1 
1 

Pounds. 

Inch. 

Inch. 

Jnclu 

Tneh, 

5, 000 

0. 

0. 

0. 

0. 

luitial  load 

10,000 

.oo:>4 

.OOCS 

.0054 

.  OOXil 

15,000 

.  0108 

.0106 

.0108 

. 01073 

'JO,  000 

.0163 

.0161 

.0162 

.  01C20 

25,  COO 

.0216 

.0214 

.  0210 

1        .  02153 

5,0U0 

.0000 

.0000 

.0001 

.00003 

10,000 

.0055 

.0054 

.0055 

.00517 

15,000 

.0109 

.0108 

.0108 

.0I0H2 

20.  000 

.0163 

.0102 

.0162 

.01023 

23,000 

.0217 

.0215 

.0216 

.02100 

5,000 

.0002 

.0001 

.0002 

.00017 

10.000 

.0056 

.0054 

.0055 

.  OO.mO 

15,000 

.0110 

.0108     > 

.0108 

.OIO-J? 

20.  000 

.0164 

.0162     1 

.0102 

.  01C27 

25,  000 

.0218              .0215    ! 

.0216 

. 02163  \ 
.00020  5 

K  =  27,903,0( 

5,000 

.0003              .0001    1 

1 

.0002 

liomarka. 


1 


Ear  heated  dull  red  in  a  forge  fire  and  cooled  in  the  open  air.  This 
annealing  shortened  the  bar,  measured  on  the  gauged  length,  as  fol- 
lows :  Lines  A,  ''.0016 ;  B,  ".0019 ;  C,  ".0011 ;  average,  ".0015 J. 

(Observations  repeated  on  the  modulus  of  elasticity.) 


Applied 

EloDf^ations  on '. 

inoH. 

' 

loads  per 

_                                           Mean  «lon- 

\    gationH. 

Komarks. 

inch. 

X.         !         ]i.                  C. 

• 

PonndM. 

Inch.             Inch. 

Inch. 

Inch. 

5,000 

0. 
.0057 

■  •■>•«*■•■«•  1  .  ■■•••  «•*■•• 

1  Initial  load. 

10,000 

1 

16,000 

.0114 

1                                           ' 

20,000 

.0177 
.0278 
.0055 

25.000 

■ 

5,000 

1 

6,000 

.0000 

"'"o." 

""'o.' 

"o.* 

Micronietor  reset  to  8»»ro  after  first 
loading. 

10.000 

.0055 

.0055 

.0056 

.00553 

^ 

15,000 

.0110 

.0110 

.0113 

.01110 

1 

20,000 

.0167 

.0106 

.0108 

.  01070 

5,000 

0. 

0.                       .  0002 

. 00007 

10,000 

.0055 

.0055 

.0050 

.00563 

15.000 

.0111 

.0110 

.0115 

. 01120 

20,000 
6,000 

.0167 
0. 

.0166 
0. 

.0170 
.0003 

;JiS|J|    E=26,905.«00. 

Bar  again  examined  after  a  rest  of  24  daj'is  after  annealing. 

1 
■ 

5,000 

0. 

0. 

0. 

0. 

Initial  load 

■ 

10,000 

.0O.VS 

.0056 

.0054 

.00553 

' 

15,  fiOO 

.0111 

.0112 

.0111 

.01113 

20,000 

.0167 

.0105 

.0105 

.01657 

5,000 

.0001 

.0002 

.0002 

.00017 

10,000 

.  0057 

.  0056 

.0056 

.00563 

1 

15, 000 

.0113 

.0112 

.0111 

.01120 

1 

20,000 

.0168 

.0168 

.  0105 

.01670) 
.00023  5 

E =27,322,000. 

1 

5,000 

.0002 

.0002 

.0003 

CUBIC  COMPRESSION  OF  VARIOUS 

METALS  AND  WOOD. 


16C1 
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No.  738. 

Cast-iron^  compressed. 

Marks,  c? 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3".00. 


Applied  loads. 

In  jcauged  length. 

Totol. 

Per  square 
iuoh. 

Elongation. 

Set. 

Ilcmarlcs.. 

Pounds. 

200 

400 

600 

800 

l,Ot»0 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2.400 

2.600 

2,800 

3,000 

3.200 

Pounds. 

1,000 

2,(K)0 

3,000 

4,000 

5,000 

6.000 

7,000 

8.000 

0.000 

10.  000 

11. 000 

12,000 

13. 000 

14.  000 

15. 000 

16,000 

17.000 

18.000 

10.000 

20,000 

21.000 

22.000 

23.000 

23,400 

Jneh. 

0. 

.0003 
.0006 
.0008 
.0010 
.0012 
.0013 
.  0013 
.  0014 
.0017 
.0020 
.0022 
.  0024 
.0026 

Jneh. 
0. 

Initial  ]oa<l. 

0. 

.0003 

3.400 

3,600 

3. 800 

• 

4, 000 

4.200 

4,400 

4,600 

4.680 

Tensile  strength. 

Fractured  ''.25  from  middle  of  stem.    Appearance,  granular,  mottled, 
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No.  688. 

Drauni  brasSj  uncompressed. 

Marked  No.  2. 

Total  length,  4".5. 

Diameter,  ".55. 

Sectional  area,  .228  square  incb. 

Gauged  length,  3".00. 


Applied  loads. 

In  ganged  length. 

Komarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 

228 

1,140 

2,280 

3.420 

4,  r.60 

5. 700 

6.840 

7,008 

7. 290 

7.  524 

7.752 

7.980 

8.208 

8.436 

8,664 

8.892 

9,120 

9,348 

9.576 

9,804 

10,  032 

10.260 

10,488 

10, 716 

10,944 

11, 172 

11,400 

11,628 

11,856 

12,084 

12,400 

pound*. 
1.000 
5,000 
10.  000 
15.  000 
20.000 
2.'>.  000 
30.000 
31.000 
32,000 
33, 000 
34,000 
35,000 
36,000 
37,000 
38.000 
39.000 
40,000 
41.000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50.000 
61,000 
52,000 
53,000 
54,385 

Inch. 

0. 

.0007 
.0017 
.0027 
.0037 
.0050 
.0071 
.0074 
.0078 
.0082 
.0091 
.0102 

.ono 

.0125 
.0150 
.0189 
.  0223 
.0299 
.0.'S02 
.0940 
.1110 
.1434 
.186 
.22 
.26 
.82 
.34 
.48 
.55 
.65 
1.00 

Inch. 
0. 
0. 
0. 

0. 

0. 
.0003 
.0')08 

Initial  loail. 
Elastic  limit. 

Tensile  streDirth. 

.0026 

.oiis" 

■ 
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2S^O.  689. 

Drawn  brass  rod^  compressed. 


Marked  No.  1. 

Diameter,  ^'.55. 

Sectional  area,  .228  square  inch. 

Gauged  length,  S'^OO. 


Applied  load.H. 

In  ganged  length. 

• 

Kcmarkt. 

Total. 

Poundi. 

228 

1,140 

2,280 

3, 420 

4,560 

5, 7t)0 

6,840 

7.068 

7,296 

7.524 

7,752 

7.980 

8,208 

8,436 

8.664 

8.892 

9.120 

9.348 

9,576 

9.804 

10. 032 

10.260 

10,488 

10,716 

10,944 

11.172 

11.400 

11.628 

11.856 

12, 084 

12, 312 

12,380 

Per  Bqaaro 
men. 

Klongation. 

Sot 

Pounds. 
1,000 
5.000 
10. 000 
l.'i.  000 
20,000 
25, 000 
30,  000 
81.000 

32,  (UK) 

33.  000 
34.000 
35. 000 
36. 000 
37.000 
38.000 
39,000 
40,000 
41,000 
42,000 
43. 000 
44,000 

45.  000 

46.  000 
47, 000 
4a  000 
49, 000 
50,000 
51.000 
5'2, 000 
53,000 
54,000 
54,298 

* 

Inch. 

0. 
.0005 
.0014 
.  0026 
.0036 
.  00.53 
.0070 
.0077 
.0081 
.  0087 
.0095 
.0107 
.0117 
.0127 
.0149 
.0189 
.0238 
.  0321 
.0546 
.0785 
.1038 
.14 
.18 
.22 
.23 
.31 
.38 
.44 
.52 
.68 
.83 

Inch. 
0. 

0. 

0. 

0. 
.0001 
.0006 
.0011 

Initial  loftd. 
Elantic  limit. 

TenBlle  strength. 

'"**•'**'**"" 

.0031 

.0140 

TESTS    OF    IRON,    STKEL,    AND    OTHER    MATERIALS.        1C73 

No.  700. 

No.  1. — Drawn  copper ^  uncompressed. 

Diameter,  ".505. 

Sectional  area,  .20  square  iucb. 

Gauged  length,  3".0U. 


Applied  loada. 

Totol. 

Per  square 
inch. 

Piyunds. 

Pound*. 

2U0 

1,000 

1,000 

5,000 

2,000 

10, 000 

2,400 

12,000 

2,800 

14,000 

3,000 

15,000 

3,200 

16,000 

3.400 

17, 000 

3,600 

18, 000 

3,800 

19.000 

>4.000 

20.000 

4,200 

21,000 

4,400 

2:2.000 

4,600 

23, 000 

4.800 

24,000 

6,000 

25.000 

5,200 

26,000 

5,400 

27,000 

5,000 

28,000 

5,800 

29,000 

6,000 

30,000 

6,200 

81, 000 

41.400 

32,000 

6,600 

33. 000 

6,800 

34,000 

6,880 

84,400 

0 

0 

In  jxan^od  length. 


Inehei. 
0. 

.0006 
.0016 
.0022 
.0026 
.0027 
.0029 
.0031 
.0033 
.0035 
.  0037 
.0037 
.0041 
.0014 
.0046 
.0047 
.  0052 
.0055 
.0061 
.0067 
.0083 
.0250 
.1185 
.25 
.47 
.SO 
L05 


Bemarka. 


0002 


.0002 


.0004 


.0027 


Initial  load. 


Tensile  strength. 
=35.0  per  cent. 


Elongation  of  inch  sections,  ♦  ".49,  ".36,  ".21. 

Diameter  at  fracture,  ".32. 

Area,  .080  square  inch.  ^ 

Oontraction,  60.0  per  cent. 

Fractured  1".2  from  neok.    Appearance,  fine,  silky. 


1674       TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  732. 

No.  1  0. — Copper  J  compressed. 

Diameter,  ''.505. 

SectioDal  area,  .20  sqaare  inch. 

Gauged  length,  3".00 


Applied  loftdB. 

In  ganged  length. 

Beroarks. 

ToUl. 

Pouf^Ls. 
2U0 
1,000 
2, 000 
8,000 
3,200 
3.400 
3,600 
3,800 
4.000 
4,200 
4,400 
4,600 
4,800 
5.000 
6,200 
5,400 
5.600 
5,800 
4i,000 
6,200 
6,400 
6.600 
6,800 
6.830 
6,300 
0 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
1.000 
6,000 
10,000 
15, 000 
16,000 
17,000 
18,000 
19,  000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26, 000 
27.000 
28.000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
34.160 

Inches. 

0. 
.0006 
.0014 
.0021 
.  0025 
.0087 
.0029 
.0031 
.0034 
.0036 
.0038 

•.0042 
.0045 
.0047 
.0052 
.0056 
.0061 
.0071 
.0101 
.0594 
.1650 
.31 
.53 
.79 

hich. 
0. 
0. 
0. 
.0061 

Initial  load. 

TenAilo  atrength. 

Load  at  time  of  rnpture. 

=  39.7  per  cent 

.0002 

.0005 

.0046 

0 

1.19 

Elongation  of  inch  sections,  ".39,  •".53,  ".27. 

Diameter  at  fracture,  ".30. 

Area,  .0707  square  inch. 

Contraction,  64.7  per  centf 

Fractured  1".50  from  neck.    Appearance,  fine,  silky. 
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Ko.  699. 

K"o.  1. — Banca  tm,  uncompressed. 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  3".00. 


Applied  loadfl. 

In  gaaged  length. 

Total. 

Per  square 
incD. 

Elongation. 

Sot 

Inch. 
0. 

Pound*. 
200 

300 

400 

500 

600 
0 

Pound^. 
1,000 

1,500 

2,000 

2,500 

3,000 
0 

Inchsi. 
C     0. 
{       .0011 

<  .0075 
I       .0188 

<  .0290 
\       .0861 
5       .1175 
i       .2825 
5       .40 

\     1.92 
2.03 

Ilcmaris. 


Initial  load. 
After  5  roiuntos'  rest. 
Immediate  elongation. 
After  5  minntea'  rost 


Tensile  strength. 
After  4|  minates*  re»t. 
=67.7  per  cent. 


Elongation  of  inch  sections,  ".51,  ".53,  •".99. 
Diameter  at  fracture,  about  ".15. 
Area,  .018  square  inch. 
Contraction,  91.0  per  cent. 
•  Fracture^  1".10  from  neck. 


l^o.  734. 


No.  1  C. — Banca  tin,  compressed; 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3".00. 


Applii 
Total. 

9d  loads. 

P^r  sqaare 
inch. 

Poundt. 
200 

Poundt. 
1,000 

300 

1,500 

400 

2,000 

500 

2,500 

600 
0 

3,000 
0 

In  ganged  length. 


Elongation. 


Se*,. 


{ 


Inches. 

0. 
.0007 
.0060 
.0199 
.0321 
.1000 
.13 
.385 
.49 

1.21 

2.12 


Inch. 
0. 


Remarks. 


Initial  load. 

After  5  minutes'  rest. 

Do. 

Do. 

Do. 
Tensile  strength. 
After  24  minutes'  rest. 
=70.7  per  cent-. 


Elongation  of  inch  sections,  •".77,  ".80,  ".55. 
Diameter  at  fracture,  about  ".09. 
Area,  .0063  square  inch. 
Contraction,  96.8  per  cent. 
Fractured  IJ"  from  neck. 
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No.  701. 

No.  1. — Leadj  uncompressed. 

Diameter,  ".500. 

Sectional  area,  .196  sqaare  inch. 

Gauged  length,  3''.00. 


Applied  loads. 

In  gaaged  lengtli. 

Total. 

Per  sanare 
incQ. 

Elongation. 

Sot. 

Pound*. 
98 

106 
294 

392 

46  ( 
0 

Pound*. 
500 

1,000 
1,500 

2,000 

2,367 
0 

Inche*. 
0. 
S       .0182 
)       .  0238 
5       . 1340 
j       . 1371 
C       .32 
i       .49 
1.10 
1.34 

Inch. 
0. 

Remarks. 


Initial  load. 
Immediate  elongation. 
After  5  minates'  rest. 


Tonsile  strength, 
r^44.7  percent. 


Elongation  of  inch  sections,  •".75,  ".29,  ".30. 
Diameter  at  fracture,  ".13. 
Area,  .013  square  inch. 
Contraction,  93.4  per  cent. 
Fractured  1".30  from  neck. 


No.  736. 

No.  1  C. — Leady  compressed. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3".00. 


Applied  loads. 

In  gaaged  length. 

Total. 

Per  sanare 
incn. 

Elongation. 

Set 

Pound*. 
100 

200 

300 

400 

500 

600 

700 
0 

Pound*. 
500 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 
0 

Itvcht*. 
0. 
5       .0006 
{       .0007 
C       .0061 
\       .WIZ 
5       . 0448 
)       .0468 
5       . 1231 
\       .1364 
S       .240 
>        .346 
C       .80 
{      1.20 
1.40 

Inch. 
0. 

BcmarlEs. 


Initial  load. 

After  5  minates'  rest. 


Tensile  strength. 
After  2  minntes'  rest. 
=46.7  per  cent. 


Elongation  of  inch  sections,  ".33,  ".37,  •".70. 

Diameter  at  fracture,  about  ".16. 

Area,  .0201  square  inch. 

Contraction,  89.9  per  cent. 

Fracture,  ".90  from  neck. 

Cylindrical  surface  of  stem  fine  mottled. 
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No.  744. 

Sileoian  zinCj  IG,  compressed. 

Diameter,  ".B05. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3".0(). 


Applied  loads. 

In  CAQged  length. 

Total. 

PerMXUbre 
incn. 

Elongation. 

Set. 

Poundt. 
200 
400 
600 
660 

Pounds. 
1.000 
2,000 
3,000 
3,300 

Inch, 

0. 

.0004 
.0031 

Inch. 
0. 

Kemarka. 


Initial  load. 
Tonsilo  strength. 


Fractured  '^3  from  neck.    Appearance,  granular. 


BETAHS'  07  COKFBESSIOH  TESTS. 

No.  773. 

Mild  steelj  uncompressed. 
Mark,  Ko.  2. 
Total  length,  6".52. 
Diameter,  ''.800. 
Si/Ctional  area,  .503  square  inch. 
Gauged  length,  3''.00. 


Applied  loads. 

In  ganged  length. 

Bexnarks. 

Total. 

Per  square 
Inoh. 

Compres- 
sion. 

Set. 

Pounds. 

603 

2,515 

5,030 

7,545 

10,060 

12,675 

15,000 

17,605 

18,108 

18,611 

10,114 

10,617 

20,120 

20,623 

26,240 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
80,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41, 000 
52,167 

Inch. 

0. 

.0003 
.0009 
.0012 
.0017 
.0022 
.0027 
.0034 
.0035 
.0036 
.0038 
.0050 
.0175 
.0493 

Inch, 

0. 

6. 

0. 

0. 

0. 

0. 

0. 

0. 

• 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

Failed  by  triple  flexure. 
Bent  180^  without  cracks. 
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No.  '731. 
Mild  steely  compressed. 

Total'length,  5'^510. 

Diameter,  ''.7998. 

Sectional  area,  .503  square  inch. 


Applied  loadi. 

In  ganged  length. 

Remarka. 

Total. 

Per  sonare 
incK. 

Comprea- 
sion. 

Set. 

Poundt. 

503 

2,515 

5,030 

7,645 

10,000 

12, 675 

15,090 

17,  605 

18, 108 

18,611 

19, 114 

19,  617 

20, 120 

20, 623 

27,2i50 

PoundM. 
1,000 
5,000 
10,000 
15.000 
20,000 
25, 000 
30, 000 
35, 000 
36,000 
37,000 
38,000 

39.  000 

40,  000 
41,000 
54,234 

Inch. 

0. 

.0001 
.0005 
.0010 
.0015 
.  0020 
.0025 
.0029 
.0039 
.0033 
.0035 
.0043 
.0110 
.0220 

Indi. 
0. 

-.0001 
-.0001 
-.0001 
-. 0001 
--.  0001 
-.0001 
-.0001 

Initial  load. 
Elastic  limit 

• 

Ultimate  stroDgth. 

.... 

Failed  by  triple  flexure. 
Bent  180^  without  cracks. 


No.  772. 
No.  4. —  Wrought  iron,  uticompressed. 


Total  length,  5".615. 
Diameter,  ".819. 
Sectional  area,  .527  square  inch. 
Gauged  length,  3".00. 


Applied  loads. 

In  gauged  length. 

ToUl. 

Per  squaro 
Incn. 

Compree- 
eion. 

Set. 

Keniarks. 

Poundi. 

527 

2,635 

5,270 

7,905 

10,540 

13, 176 

13, 702 

14,229 

14,756 

15,283 

15,  810 

16,387 

16,864 

22,900 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
43,454 

Inch. 

0. 

.0005 
.0010 
.0015 
.0020 
.0026 
.0028 

.oo:;o 

.0031 
.0037 
.0110 
.0200 
.0216 

• 

Inch. 
0. 
0. 
0. 
0. 
0. 
.0001 

Initial  load. 

Elastic  limit 

.0081 

intimate  strength. 

Failed  by  triple  flexure. 
Bent  180<^  without  cracks. 
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ITo.  729. 

Ko.  2. —  Wroughtironj  compressed. 

Original  dimensions : 

I^ength,  5".510. 

Diameter,  ".750. 

Sectional  area,  .442  square  inch. 
Gauged  length,  3'^00. 


Applied  loads. 


Total. 


Pounds. 

as 

2,210 
4,420 
6,030 
8,840 
11,050 
11,402 
11.  »M 
12, 376 
12, 818 
13,200 
13,702 
14,144 
14,580 
15,028 
15,470 
15, 012 
21,100 


Per  aquare 
incD. 


Pounds. 
1,000 
6.000 
10,000 
15.000 
20. 000 
25.000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
47, 737 


In  ganged  length. 


Compres- 
sion. 


Inch. 

0. 

.0005 
.0000 
.0014 
.0019 
.0024 
.00J5 
.0026 
.0028 
.  00.9 
.0030 
.0032 
.0033 
.0036 
.0040 
.0002 
.1376 


Set 


Jnoh. 
0. 
0. 
0. 
0. 
0. 
0. 


0001 


0003 


a 

Remarks. 

Initial  load. 

Elastic  limit 

• 

intimate  strength. 

Failed  by  triple  flexure. 
Bent  180O  without  cracks. 
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No.  777. 

Cast-iron,  uncomjpresaed, 

Marks,  ^^J 

Total  length,  5".4G. 

Diameter,  ''.750. 

Sectional  area,  .442  square  inch. 

Gauged  length,  3".00. 


Applied  loiuls. 
qiL 

CIl. 


Total. 


Poundt. 

442 

884 

].326 

1,708 

2,210 

2,652 

3,094 

3,536 

3,978 

4,420 

4,862 

5,304 

5,746 

6,188 

6,630 

7, 072 

7.514 

7,956 

8,308 

8,840 

9,282 

9,724 

10.166 

10,608 

11,060 

11,492 

11. 934 

12,376 

12, 818 

13,260 

13, 702 

14,144 

14,686 

15,028 

15,470 

16,912 

16,354 

16,796 

17,238 

17,680 

18,122 

18,564 

19, 006 

19,448 

19,890 

20,  332 

20, 774 

21,216 

21.658 

22, 100 

22,  542 

22, 984 

23, 426 

23,868 

24,310 

24,752 

25.194 

25,636 

26. 078 

26, 520 

26,962 

27,404 

27,846 
28,288 
28,730 
33,700 


Per  8<]aaro 
inc. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15, 000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28, 000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43.000 
44, 000 
45,000 
46,000 
47, 000 
48,000 
49,  000 
50,000 
61,000 
62,000 
53,000 
54,000 
65,000 
56,000 
67,000 
58,000 
59,000 
60,000 
61,000 
62,000 

68,000 
64,000 
65.000 
76,244 


In  gaaged  length. 


Compres- 
sion. 


Inch. 

0. 

0. 

.0002 
.0004 
.0006 
.0007 
.0008 
.0010 
.0012 
.0013 
.0015 
.0016 
.0017 
.0019 
.0021 
.0022 
.0023 
.0025 
.0027 
.0029 
.0030 
.0032 
.0034 
.0036 
.0038 
.0041 
.0043 
.0046 
.0050 
.0054 
.0057 
.0061 
.0069 
.0075 
.0085 
.0091 
.0100 
.0111 
.0125 
.0140 
.0153 
.0161 
.0175 
.0194 
.0207 
.0^22 
.0236 
.0248 
.  0262 
.0280 
.0393 
.0311 
.0321 
.0335 
.0355 
.0365 
.0375 
.0386 
.0400 
.0410 
.0418 
.0425 

.0425 
.0419 
.0407 


Set. 


Bomarka. 


Inch, 
0. 


0. 


0. 


.0001 


.0002 


.ows" 


0011 


0033 


0079 


,0137 


0201 


0265 


0316 


0312 


Initial  load. 


Bapid  deflection,  convex  on  micrometer  side  of 
specimen. 


Uhimato  strength. 


Triple  flexure, 
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No.  739. 

Cast-irony  annpressed. 
Marks,  ^^ 
Total  leDgth,  5^^482. 
Diameter,  ''.7494. 
Sectional  area,  .441  square  inch. 
Gauged  length,  3".00. 


Applied  loftds. 


Total. 


PoufuZff. 

441 

882 

1,323 

1,764 

2,205 

2,646 

8,087 

3,628 

8,969 

4.410 

4,851 

6,292 

6,733 

6,174 

6,615 

7,066 

7,497 

7,938 

8,379 

8,820 

9,261 

9,702 

le,  143 

10, 584 

11,025 

11,466 

11,907 

12,348 

12, 789 

13,230 

13,671 

14, 113 

14,653 

14,994 

16,435 

15,876 

16, 317 

16,768 

17.199 

17,640 

18,081 

18,622 

18,963 

19.404 

19,845 

20,286 

30,727 

21,168 

21,609 

22,050 

22,491 

22,932 

23,873 

23,814 

24, 256 

24,096 

25.137 

25,  678 

26,019 

26,460 

26,001 

27,842 


Per  eqnare 
incu. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
26.000 
27;  000 
28,000 
29,000 
80,  000 
81,000 
82.000 
33,000 
34,000 
35,000 
86.000 
87,000 
88,000 
39,000 
40,000 
41, 000 
42,000 
43,000 
44,000 
46.000 
46.000 
47,000 
46,000 
49,000 
60,000 
51,000 
62,000 
63,000 
64,00(f 
65,000 
66,000 
67,000 
58.000 
50,000 
60.()00 
61,000 
62,000 


In  ganged  length. 


Gompree* 
slon. 


Inch. 

0. 

.0002 
.0002 
.0004 
.0005 
.0007 
.0009 
.0011 
.0012 
.0014 
.0016 
.0017 
.0019 
.0020 
.0021 
.0022 
.0024 
.0025 
.0026 
.0028 
.0030 
.0083 
.00J5 
.0036 
.0039 
.0040 
.0043 
.0046 
.0048 
.0052 
.0056 
.0059 
.0066 
.0070 
.0076 
.0084 
.009i 
.0108 
.0116 
.0127 
.0136 
.0152 
.0166 
.0183 
.0200 
.0216 
.0281 
.0246 
.0270 
.0288 
.0306 
.0319 
.0349 
.0864 
.0300 
.0410 
.0431 
.0458 
.0488 
.  0.')21 
.0538 
.0j69 


Sot. 


Bemarkft. 


Inch. 
0. 


0. 


0. 


0. 


.0001 


.0003 


.0009 


.0024 


.0066 


.0130 


.0207 


.9295 


.0406 


Initial  IomL 


H.  Ex.  31 
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Applied  loads. 

In  ganged  length. 

Beaarks. 

.  TotaL 

Per  square 
incn. 

Poundt. 
63. 000 
61.000 
6...  OCO 
66,000 
67,000 
68,000 
70,6i3 

Compres- 
sion. 

Sot. 

Poundt. 
27,783 
28, 224 
28.065 
20, 106 
29.  M7 
20,088 
3.;,  800 

Ineh. 
.0007 
.01371 
.0700 
.0775 
.0863 
.0017 

Inch. 

TTltiBiate  strsftgtli. 

Failed  by  triple  flexure. 


No.  771. 


Draum  brass,  uncompressed. 


Total  length,  5^495. 

Diameter,  ''.740. 

{Sectional  area,  .44  square  iuch. 


Applied  loads. 

In  gauged  length. 

• 
Bemarks. 

TotaL 

Persqoare 
incn. 

Compres- 
sion. 

Set. 

Powndi. 

430 

2,150 

4,300 

6, 4ro 

8,600 

10.750 

12,000 

13,330 

13,760 

14,100 

14,620 

15,0.10 

15,480 

15, 010 

16.340 

16,770 

17,200 

18,000 

Pmind9. 
1,000 
6,000 
10,000 
15.000 
20, 000 
2.^000 
30.000 
31,000 
32,000 
33,000 
84,000 
85,000 
36,000 
37,000 
38.000 
30,000 
40.000 
42,000 

Inch. 

0. 

.0008 
.0017 
.0020 
.0036 
.0046 
.0062 
.0065 
.0071 
.0078 
.0085 
.0096 
.0104 
.0121 
.0107 
.0164 
.0105 

Inch, 

0. 

0. 

J. 
0. 

0. 

0. 

.0007 

Initial  load. 

0 
• 

nUimate  streagth. 

.0030 

.0110 

Failed  by  triple  flexure. 
Bent  18(P  without  cracks. 
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ft 

No.  727. 

Drawn  brassj  compressed. 

Total  length,  5^^.507. 
Diameter,  '^760. 

Sectional  area,  .4413  square  inch. 
Gauged  length,  3".00. 


1683 


Applied  loads. 

In  ganged  length. 

Bemarks. 

• 

ToUL 

Per  square 
inon. 

Compres- 
sion. 

Set. 

Poundt. 

442 

2,210 

4.420 

6,630 

8.840 

11,050 

13,2fi0 

13,702 

14, 144 

14,586 

15. 028 

15, 470 

15, 012 

16,  .'{54 

16,796 

17,238 

17,080 

18,122 

1»,664 

19,006 

19,448 

19.890 

23,580 

Pavndt. 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
81,000 
32.000 
33,000 
34.000 
35,000 
36,000 
.17.000 
38,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
53»848 

Inch. 

0. 

.0010 
.0020 
.0031 
.0011 
.00o2 
.0666 
.0068 
.0071 
.0075 
.0080 
.0086 
.0000 
.0102 
.0118 
.0128 
.0143 
.0158 
.0178 
.0-01 
.0220 
.0250 

Inch. 

0. 

.0001 
.0001 
.0003 
.0003 
.0005 
.0008 

Taitial  load. 
Ultimate  stroagth. 

.0015 

.0057 

Failed  by  triple  flexure. 
Bent  180^  without  cracks. 


1684        TESTS    OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 


No.  774. 
Drawn  copper ^  uncompressed. 


Total  length,  5".50. 
Diameter,  ''.760. 
Sectional  area,  .442  square  inch. 
Gauged  length,  3".00. 


Applied  loadfl. 

In  ganged  length. 

I 

TotaL 

Per  sqaaro 
inch. 

Comprea' 
aion. 

Set. 

Remarks. 

* 

Pounds. 

442 

2,213 

4,520 

6  630 

8.940 

9. 282 

9.724 

13,1% 

13. 608 

11.050 

11,492 

11.  034 
12, 376 

12.  818 
13.260 

13.  702 
13.880 

Pounds. 
1,000 
5.000 
10.000 
15,000 
20,000 
21,000 
22,309 
23,000 
24.000 
25,000 
26.000 
27,  000 
28,300 
29.300 
30,000 
81,000 
81,402 

Inch. 

0. 

.0005 
.0015 
.0026 
.0040 
.OOU 
.0048 
.0051 
.0056 
.3061 
.0067 
.3076 
.0085 
.0095 
.0111 
.  0183 

Inch. 
0. 
0. 
0. 
0. 
.0004 

Initial  load. 

• 

nitimato  strength. 

.3015 

foosi"' 

Failed  by  triple  flexure. 
Bent  18(P  without  cracks. 
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^To.  733; 

Drawn  copper,  compressed, 

ToUI  length,  5".510. 
Diameter,  ".7501. 
Sectional  area,  .442  square  inch. 
Gauged  length,  3".00. 


Applied  loada. 

In  gauged  len«;th. 

Remarks. 

Total. 

Per  sqnare 
iocli. 

Conipreft- 
siou. 

Set. 

Pounds. 

442 

2,  210 

4,420 

6.830 

8,840 

9,i82 

9.724 

10,166 

10,808 

11,050 

11,492 

11,934 

12,376 

12, 818 

13, 260 

13,860 

Pounds. 
1,000 
5,000 
10,000 
15,900 
20.000 
21,  009 
22,000 
2.3,000 
24,000 
25,000 
26,900 
27,000 
28,000 
29,  JOO 
30,000 
31,  :i59 

Inch. 

0. 

.0007 
.0016 
.0027 
.0040 
.0045 
.0049 
.0053 
.0058 
.0063 
.0071 
.0080 
.0090 
.0105 
.0133 

Inch. 

0. 

0. 

0. 

.0901 
.0000 

Initial  load. 
Ultimate  strong  li. 

■ 

.0019 

.0071 

Failed  by  triple  flexure. 
Bent  l&y^  without  cracks. 


No.  775. 
Banca  h'n,  uncompressed. 


Total  length,  5'k5. 
Diameter,  ".760. 
Sectional  area,  .443  square  inch. 
Gauged  length,  3".00. 


Applied  loads. 

In  gauged  length. 

Remarlcs. 

• 

Total. 

Per  aanare 
inch. 

CoqipTes- 
Bion. 

Set. 

Pounds. 
442 

884 

1,220 

Pounds. 
1,000 

2,000 

2,760 

Inch, 

0. 
(       .0140 
<       .0260 
(       .0332 

Inf^. 
0. 

Initial  load. 

After  1  minnte. 
After  2  minates. 
Ultimate  strength. 

Failed  by  triple  flexure. 
Bent  180O  without  cracks. 
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No,  735. 

Banca  tirty  compressed. 

TotAl  length,  5".497. 
Diameter,  ''.7502. 
Sectional  area,  .442  square  inch. 
Ganged  length,  3".00. 


Applied  loads. 

In  gaaged  length. 

Rranarka. 

Total. 

Per  sqnaro 
iuch. 

Comprea- 
aioD. 

Set. 

442 

884 
1,120 

Poundt. 
I,0u0 

2,000 

2.533 

IncK 

0. 
C       .0400 
{       .9965 

Inch, 
0. 

Initial  load. 

A  tt&t  1  minute. 
Ultimate  atruuKtb. 

Failed  by  triple  flexure. 

Bent  180<>  without  cracks.  Mottled  surface  finer  than  the  uncompressed 
specimen. 

No.  776. 

Leady  uncompressed. 

Total  length,  5".50. 
Diameter,  ".750. 

Sectional  area,  .442  square  inch. 

Ultimate  strength,  1,010  pound8=2,285  pounds  per  square  inch. 
Failed  by  triple  flexure.    Coarse  mottled  surface.   .Bent  180o  without 
fracture. 

No.  737. 

Leadj  compressed. 

Total  length,  5".502. 
Diameter,  ".7491. 

Sectional  area,  .441  square  inch.  • 

Ultimate  strength,  1,170  pounds=2,653  pounds  per  square  inch. 
Failed  by  triple  flexure.    Fine  mottled  surface.    Bent  180^  without 
fracture. 

No.  740. 

White  ptnCj  compressed. 

Original  dimensions: 

Length,  5".606. 

Diameter,  ".743. 

Sectional  area,  .434  square  inch. 
Crushing  strength,  2,390  pounds=5,507  pounds  per  square  inch. 
Fibers  crushed  at  end  of  stick. 

No.  742. 

White  oak.  compressed 

Original  dimensions : 

Length,  5".522. 

Diameter,  ".740. 

Sectional  area,  .43  square  inch. 
Crushing  strength,  3,460  pounds=8,046  pounds  per  square  inch. 
Failed  b^^  deflection  at  middle  of  length. 
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Tahtlaiian  of  results  mlh  cubic  oompreaaion  tpecimens. 


ICaterial. 


Mild  steel...., 
Wronght-iron 

Cast-iron 

Drsrwn  brass.., 
Drawn  copper 

Ban  oa  tin 

Lead 

Silesian  sino.. 
White  pine... 
White  oak 


IfateriaL 


Tension  tests. 


BlMtio  limit. 


Kot  com* 
pressed. 


Poundi. 
44,000 
81,000 


33,000 


Com- 
pressed. 


Poundi. 
4;i,ooo 

27.000 


83,000 


Tensile  strength. 


Not  com- 
pressed. 


Poundt. 

60.250 

54.200 

25,000 

64.385 

34. 400 

8,000 

2, 367 

3,300 


Com- 
pres8<Ml. 


Elongation. 


Not  com- 
prossod. 


Pmindg. 
64,  :ioo 
65.4o0 
2'J,  4U0 
54.  '298 
34.150 
3,000 
3.500 


Per  cent, 
27.7 
27.7 


35.0 
67.7 
4-L7 


Compressed. 


Ptr  ctnt. 
27.7 
2r).  0 


30.7 
70.7 
40.7 


Mild  Steel 

Wronght-iron  . . , 

Cast-iron 

Drawn  braMS 

Drawn  copper... 

Banc*  tin 

Lead , 

Hilesian  zino 

White  pine 

White  oak 


Tension  tests. 


Contraction  of  area. 


Not  com- 
pressed. 


Percent. 
57.2 
40.2 


00.0 
91.0 
93.4 


Com- 
pressed. 


PereenL 
62.2 
40.3 


64.7 
06.8 
80.0 


Appearance  of  f^aotnro. 


Compression  tests 
(iilliinato  strcDgth) 


Not  compressed. 


Fine,  silky 

Fine,  flbrons 

Granular,  mottled. 


Fine,  silky 


Qrannlar 


Compressed. 


Fine,  silky 

Fine,  fibrous 

Grannlar,  mottled. 


Fine,  silky 


Not  com- 
pi-esscd. 


Pound*. 
52. 167 
43,454 
76,244 
42.0U0 
31, 402 
2,760 
2,285 


Com- 
pressed. 


Pounde. 
&4,2:U 
47, 737 
70. 643 
53,  348 
31,  359 
2,  533 
2,653 


5,507 
8,040 
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COMPRESSION  OF  BRICK  PIERS 

This  serieH  comprises  the  tests  of  fifty-tbree  piers,  the  .cross-section 
dimensions  of  which  range  from  8''x8"  to  lCxl6'\  and  the  heights 
from  2  feet  to  12J  feet. 

Two  kinds  of  bricks  were  used  in  their  construction — common,  hard 
burnt  and  face  bricks,  laid  on  bed  with  joints  broken  every  course. 

The  mortar  was  composed  of  one  part  Kosendale  cement  and  two 
parts  sand. 

The  piers  were  built  in  September,  1884,  and  were  twenty-one  months 
old  when  tested;  in  the  mean  time  they  had  seasoned  in  a  dry,  cool 
building. 

Tests  of  the  individual  bricks  are  found  in  the  Report  of  Tests,  1885. 

An  earlier  series  of  tests  (see  Eeport,  1884)  showed  the  strengtii  of 
piers  as  modified  by  mortars  of  difterent  composition.  In  the  present 
series  it  was  intended  that  the  mortar  should  be  the  same  throughout, 
and  the  variations  in  strength  developed  depend  upon  the  diuiensions 
of  the  piers.  The  mortar,  however,  was  found  to  vary  in  quality,  and 
much  stronger  in  some  places  than  others. 

The  piers  were  transported  from  the  building  in  which  they  were 
buill  and  seasoned  to  the  testing  machine  in  a  fixtnre^onsistingof  two 
flat  plates  placed  over  the  ends  of  the  piers  and  connected  by  side  rods 
which  were  provided  with  turn-buckles.  Tightening  the  buckles,  Jthe 
piers  were  put  in  a  state  of  compression  sufficient  to  enable  them  to  be 
handled  without  injury.  After  adjustment  in  the  testing  machine  the 
tension  of  the  side  rods  was  released;  but  the  tension  of  these  rods 
being  greater  than  the  initial  load  at  the  counnencement  of  the  test, 
the  early  compression  measurements  were  doubtless  affected  thereby. 

Piers  4  feet  and  less  in  height  were  handled  without  plates  and  rods, 
hence  the  recorded  compression  of  these  piers  is  the  normal  amount 
from  the  initial  load  upward. 

Loads  were  gradually  applied  and  compression  measurements  taken 
after  equal  increments,  thus  proceeding  till  the  maximum  load  was 
reached  which  the  pier  was  capable  of  sustaining.  Tests  were  <liscon- 
tinued  after  the  maximum  load  had  been  passed,  the  resistJince  of  the 
pier  falling  off  as  cracks  in  the  brick-work  became  general. 

The  failure  of  a  pier  takes  place  in  detail,  cracks  occurring  under 
loads  much  below  the  maximum,  and  which  continue  to  increase  in  size 
and  number  as  the  loads  advance. 

There  was  tendency  in  many  of  the  piers  to  crack  first  in  the  upper 
courses;  the  irregularity  of  strength  thus  indicated  was  attributed  to 
the  consolidation  which  the  mortar  in  the  lower  courses  receives  when 
first  laid,  from  the  weight  of  the  brick-work  above. 

As  described  in  a  previous  report,  cracks  are  opened  in  a  longitudinal 
direction,  that  is,  parallel  to  the  axis  of  the  pier,  and  appear  first  through 
the  middle  of  the  length  of  the  solid  brick  opposite  the  end  joints  of  the 
adjacent  courses. 

The  efficiency  of  each  pier  is  given  in  the  tabulation  in  per  centum  of 
the  strength  of  single  bricks — the  average  crushing  strength  of  three 
face  bricks  was  13,353  pounds  per  square  inch,  and  of  five  common 
bricks,  15,818  pounds  per  square  inch. 

ie9i 
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A  diagram  follows,  showing  tbe  relative  strength  of  the  piers  tested, 
in  which  the  abscissas  represent  the  total  height  in  feet,  and  the  ordi- 
nates  the  crashing  strength  in  ponnds  per  square  inch. 

An  inspection  of  the  diagram  shows  the  strength  of  piers  to  depend 
upon  their  total  heights,  also  upon  their  sectional  areas,  from  which  it 
follows  that  volume  is  a  function  of  the  ultimate  resistance. 

Increasing  the  height  or  enlarging  the  cross-section  dimensions  effects 
a  reduction  fti  resistance. 

Piers  with  bond-stones  have  a  strength  intermediate  between  the 
strength  of  a  pier  of  their  total  height  and  those  of  the  height  between 
bond-stones. 

The  quality  of  the  grout  in  the  grouted  piers  was  not  satisfactory, 
being  soft  and  easily  crumbled;  these  piers  showed  inferior  resistance 
doubtless  from  this  cause. 

Very  low  strength  is  displayed  in  the  12-inch  face-brick  pier  with 
hollow  core,  which  was  laid  without  mortar.  A  weak  mortar  assists 
materially  in  distributing  the  stress  over  the  bed  surface  of  the  brick, 
which  is  concentrated  at  few  points  when  the  pier  is  laid  dry. 


Crushing  strength  of  cubes  and  prisms  representing  the  mortar  used  in  the  construction  of 

the  brick  piers.     Age  when  t^ted,  17  months. 

CUBES. 


No.  of 
teat. 

Composition. 

Dimensions. 

Sec- 
tional 
area. 

Ultimate 
strength. 

Weight 

per  cubic 

foot. 

* 

Remarks. 

Height 

Compresifed 
snrfaco. 

Total. 

Por  «q. 
inch. 

721 

712 
723 

1  part  cement, 
-  2  parta  nand. 
....do... 

Inehen. 
6.11 

6.17 
6.22 

In$. 
5.05 

5.96 
5.90 

Ins. 
5.90 

5.91 
5.93 

Sq.ineh. 
35. 105 

35.340 
34.987 

Pound* 
5, 51*0 

5,600 
5,810 

Pound* 
157 

158 
166 

Pounds. 
108.7 

107.0 
107.6 

Pyramidal  fracture. 

Do. 
Do. 

....do 

PRISMS. 


724 

725 
726 

1  part  cement, 
2  parts  sand. 

do 

....do 

17.97 

17.08 
1&03 

5.05 

5.05 
5.97 

5.06 

5.06 
5.06 

35.46 

35.46 
35.58 

5.200 

5.420 
5.300 

147 

153 
140 

104.3 

105.7 
106.4 

Pyramidal  (hMstnre. 

Do. 
Da 
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DETAILS  OF  TESTS  OF  MOBTAB  AHB  BBICK  FIEBS. 

No.  724. 
neigbt,  17''.97. 

Compressed  sarface,  5'^95x5'^96=35.46  square  inches. 
Gauged  length,  15''. 


Applied  loada. 

In  gauged  length. 

Remarka. 

Total. 

Per  square 
Sncti. 

ConiprBs- 
tuon. 

Set. 

Foundt. 
500 
1,000 
1,600 
2,000 
2,500 
3.000 
3.500 
4,000 
4,500 
5,000 
5,200 

Pounds. 

Inch. 

6. 

.0015 
.0031 
.0047 
.0064 
.0080 
.0006 
.0116 
.0145 
.0200 

Inch, 
0. 

Initial  load. 

• 

Crashing  strength. 
Pyramidal  fracture. 

.0014 
.6025" 

.0047 

.0099 

147 

« 

No.  725. 
Height,  17".98. 

Compressed  surface,  5".95x5".96= 35.46  squ^^re  inches. 
Gauged  length,  15". 


Applied  loads. 


Total. 


roundt. 
500 
1,000 
1,500 
2,000 
2.500 
3,000 
3,600 
4,000 
4,500 
5,000 
5,000 
5,420 


Per  sanare 
inch. 


Poundt. 


153 


In  ganged  length. 


Compree- 
sion. 


Inch. 

0. 

.0005 
.0017 
.0027 
.0040 
.0053 
.0072 
.0090 
.0115 
.0157 
.0170 


Set. 


Inch. 
0. 


.0001 
.0006 


.0019 
'.'6655 


Semarks. 


Initial  load. 


Heading  after  taking  set. 
Crashing  strengtu. 
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No.  720. 
Height,  18^^03. 

Compressed  surface,  5".97x5".96=35.58  square  inches. 
Gauged  length,  15". 


Applied  loads. 

Id  gauged  length. 

Remarks. 

Total 

Per  Rquaro 
iDcb. 

Compre»- 
siou. 

Set. 

Fotmda. 
500 
1,000 
1,500 
2.000 
2,600 
3,000 
3,600 
4,000' 
4,600 
5,000 

Pounds. 

Inch. 

0. 

.0007 
.0018 
.0028 
.0038 
.0052 
.0071 
.0005 
.0128 
.0176 

Inch. 
0. 

Initial  load. 
Crashing  atrengt.h. 

.0004 

.0016 

••-- 

.0035 

.odsi" 

5,300 

149 

• 

No.  851. 
S'inch  brick  pier. 

Built  often  courses  of  face  brick. 

Total  weight,  107  i)0und8. 

Weight  per  cubic  foot,  132.7  pounds. 

Total  height,  24''. 

Sectional  area,  7''.61x7".63 =58.00  square  inches. 


Average  thickness  of  joints,  ". 

^ 


QO 

^^» 


Applied  loads. 

In  gauged  length. 

TotaL 

Per  sqnare 
inch. 

Compres- 
sion. 

St^t. 

Poundt, 

138,000 

141,000 

Pounds. 

Inch. 

Inch, 

Cracks. 
Ultimate  strength. 

2,428 

Opened  longitudinal  seams  and  crushed  the  bricks. 

No.  852. 

Sinch  hrick  pier. 

Built  of  ten  courses  of  face  brick. 

Total  weight,  110  pounds. 

Weight  per  cubic  foot,  134.4  pounds. 

Total  height,  24".27. 

Sectional  area,  7^^.04  x7''.G3 =58.29  square  inches. 

Average  thickness  of  joints,  ".23. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  sanare 
incQ. 

Compres- 
sion. 

Sot. 

Pounds. 

116,000 

123,400 

Pounds. 

Inch. 

Inch. 

2,117 

Bemarks. 


Cracks. 

Ultimate  strength. 


Opened  longitudinal  seams  and  crushed  I)ricks  in  end  course. 
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No.  853. 

S-inch  brick  pier. 

Built  of  twenty  courses  of  face  brick. 

Total  weight,  215  pounds. 

Weight  per  cubic  foot,  130.2  pounds. 

Total  height,  47''.95. 

Sectional  area,  7''.68x7".75=b59.52  square  inches. 

Average  thickness  of  joints,  '^21. 

Gauged  length,  ''.40. 


Applied  loacU. 

In  ganged  length. 

Total. 

Per  BQuare 
inob. 

Compres* 
sion. 

Set 

Poundi. 

5,952 

8,928 

11,904 

14,880 

17,856 

20,832 

23,808 

26,784 

20,760 

32,736 

36, 712 

38,688 

41,664 

44,664 

47, 616 

50,502 

53,568 

56,544 

59,520 

62,496 

65,472 

68.448 

71,424 

74, 400 

77,  376 

80,352  • 

8:1.328 

86,364 

80,280 

92,256 

95,232 

98,208 

101, 184 

104, 160 

107, 136 

110, 112 

113. 088 

116,064 

119, 040 

122,016 

Pound$, 

100 

150 

200 

250 

800 

850 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1.000 

1,050 

1.100 

1,160 

1,200 

1,250 

1,300 

1,350 

1,400   ' 

1,450 

1,500 

1,550 

1,600 

1,650 

1.700 

1.750 

1,800 

1,850 

1,900 

1,950 

2,000 

2,050 

Ineh. 

0. 

.0017 
.0034 
.0051 
.0069 
.0089 
.0111 
.0133 
.0159 
.0180 
.0210 
.0238 
.0269 
.0300 
.0345 
.0383 
.0422 
.0469 
.0517 
.0583 
.0619 
.0660 
.0719 
.0770 
.0809 
.0880 
.0949 
.1006 
.1059 
.1134 
.1168 
.1220 
.1310 
.1380 
.1448 
.1523 
.1580 
.1668 
.1760 
.1930 

Inch, 
0. 

Tnitlal  load. 

Piece  flaked  off  briok  near  middle  of  height 
Sustained  tlila  load  3  minatea. 

Craoka  near  ends  of  pier. 
Ultimate  strength. 

.0041 

.0219 

, 
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No.  854. 

S-inch  brick  pier. 

Built  of  twenty  coarses  of  face  brick. 

Total  weight,  216  pounds. 

Weight  per  cubic  foot,  129.7  pounds. 

Total  height,  48". 

Sectional  area,  7".76x  7".70=59.68  square  inches. 

Average  thickness  of  joints,  ''.22. 

Ganged  length,  40". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  Bonare 
incn. 

Compree- 
aion. 

Set 

Bemarki. 

Pounds. 

5,968 

8,952  . 

11,936 

14,020 

17,904 

20,888 

23,872 

2(9,856 

29,840 

32,824 

35,808 

38,702 

41,776 

44,760 

47,744 

50,728 

53,712 

56,696 

59,680 

62,664 

65,618 

68,632 

71, 616 

74,600 

77,584 

80,568 

83,552 

86,536 

80.520 

02.504 

05,488 

08, 472 

101,456 

104,440 

107, 424 

110, 408 

113, 802 

116, 000 

Pounds. 

100 

150 

200 

250 

800 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

000 

050 

1,000 

l,0.'iO 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1.500 

1,550 

1,600 

1,650 

1,700 

1,750 

1.800 

1,850 

1,000 

1,044 

Inch. 

0. 
.0010 
.0030 
.0061 
.0088 
.0121 
.0153 
.0103 
.0243 
.0298 
.0342 
.0396 
.0467 
.0533 
.0500 
.0062 
.0730 
.0806 
.0887 
.0900 
.1025 
.1007 
.1165 
.1217 
.1202 
.1350 
.1417 
.1408 
.1612 
.1648 
.1702 
.1800 
.1850 
.1031 
.2017 
.2085 
.2226 

Inch. 
0. 

Initial  load. 

1 

.0106 

* 
Rested  3  minutes. 

Bested  2  minutes. 

Cracks  »p]K*ar  in  middle  tourses. 
Ultimate  strengtli. 

.0523 
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No.  855. 

S-inch  hrick  pier. 

Built  of  thirty  coarses  of  face  brick. 

Total  weight,  321  poQDds. 

Weif^ht  per  cubic  foot,  127.6  ponuds. 

Total  height,  72".37. 

Sectional  area,  7'^V5x7".75= 60.06  square  inches. 

Average  thickness  of  joints,  ''.22. 

Gauged  length,  60^'. 


Applied  loads. 

In  gauged  length. 

Remark!. 

Total. 

Pounds. 
0,000 
12, 012 
15, 015 
18,018 
21.021 
24,024 
27,027 
30. 030 
33,033 
36,036 
39.039 
42,042 
45,046 
48.048 
61, 051 
64,054 
67,067 
60,000 
63,063 
66.066 
60,069 
72, 072 
75.075 
78, 078 
81, 081 
84,084 
87,087 
90,090 
93, 003 
00,006 
09,000 
102, 102 
105, 105 
108, 108 
111,111 
114, 114 
117, 117 

Per  sa  aare 
iDcn. 

Compret- 
Bion. 

Set. 

Pounds. 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

760 

800 

&'iO 

000 

O'iO 

1,000 

1,050 

1,100 

l.t-W 

1,200 

1,250 

1,300 

1,350 

1,40<) 

1,450 

1,500 

1,  5:i0 

1,600 

1,600 

1,700 

Inch. 

0. 

.0000 
.0026 
.0050 
.0000 
.0140 
.0220 
.0290 
.0380 
.0450 
.0600 
.0660 
.0793 
.0886 
.1015 
.1130 
.1250 
.1870 
.1530 
.1620 
.1740 
.1890 
.2015 
.2186 
.2260 
.2410 
.2530 
.2060 
.2790 
.2900 
.3020 
..<)100 

Inch. 
0. 

Tnltialload. 

Cracks  in  sight 
Ultimate  strength. 

.0130 

.0396 

.0936 

"*"  •"•"•• 

1,  7.'^0               -  3310    1 

1,800 
1,850 
1,900 
1,050 

.3440 
.3580 
.8740 
.3940 

Principal  fractares  oonflned  to  tlie  lower  half  of  tbe  pier. 
H.  Ex.  31 107 
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No,  866. 

S-inch  brick  pier. 

Built  of  thirty  courses  of  face  brick. 

Total  weight,  3.)0  ])ouu(l8. 

Weight  per  cubic  foot,  120.6  pounds. 

Total  height,  72'M;(J. 

Sectional  area,  7".75x7."85=60.84  square  iuches. 

Average  thickness  of  joints,  ''.20. 

Gauged  length,  60". 


Applied  loads. 


Total. 


Poundi. 
9.126 
12,168 
15,  210 
18. 252 
21.294 
24.330 
27,  378 
30,420 
33.462 
36.504 
•Ml  MQ 
12,  rySS 
4:-.  6:{0 
4H,  672 
51,714 
54  756 
57,  798 
00.  84U 
6.t.  K82 
66,  024 
CD.  966 
73, 008 
76.  050 
79,092 
8-',  134 
85, 176 
88.218 
91. 260 
94,302 
97,344 
100,  366 
103, 428 
106,470 


Per  so  aaro 
incn. 


Pounds. 

150 

200 

250 

300 

350 

400 

4.)0 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1.100 

1,150 

1.200 

1. 250 

1,300 

1.350 

1,400 

1.450 

1.500 

1,550 

1.600 

1, 650 

1,700 

1,750 


In  gauged  length. 


Comprea- 
aiou. 

Sot 

Inch. 
0. 
.0020 

Inch. 
0. 

.0050 

.0113 

.0180 

.0265 

.0360 

.0475 
.0600 

.0295 

.0710 

.0860 

.  1020 
.1170 

.0720 

.1310 

.1410 

.1560 

.1710 

.1800 
.2045 

.1410 

.2160 

.  2280 

.  2420 

.  2570 

.  2680 

.  2770 

.2000 

.3117 

.  3J50 

.3405 

.  3.>H0 

.3780 

.  39:^0 

.4260 

Bemarka. 


Initial  load. 


Cracks. 


Ultimate  strength. 


Crushed  the  bricks  in  the  middle  courses. 
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No.  857. 

S'inch  brick  pier, 

Bailt  of  forty  coarses  of  face  brick. 

Total  weighr,  422  poiiuds. 

Wei|;lit  per  cubic  foot,  125.2  pounds. 

Total  height,  9G".5G 

Sectional  area,  7"J8x7".75 =60.30  square  inches. 

Average  thickness  of  joints,  ^'.23 

Gauged  length,  80". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  Moare 
incn. 

Compres- 
aion. 

Set. 

Pounds. 
9.045 
12,060 
15,075 
18,090 
21, 105 
24,120 
27.135 
30,150 
33,165 
36,180 
39, 196 
42,  210 
45,  225 
48,240 
51, 255 
54, 270 
57,285 
00.300 
63,315 
66,330 
69,345 
72, 360 
75, 375 
78,390 
81.405 
84. 420 
87. 435 
90,450 
03,405 
06,480 
99,495 

102,000 

Pounds. 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

7fW) 

feOO 

f)50 

900 

050 

1,000 

1,050 

1,100 

1,150 

1.200 

1,250 

1,300 

l,:i50 

1.400 

1.450 

1,500 

1,550 

1,600 

1,650 

1,691 

Inch. 

0. 

.0030 
.0062 
.0110 
.  0210 
.  0350 
.0480 
.0655 
.0805 
.0905 
.1180 
.1360 
.1540 
.1710 
.1890 
.2090 
.2310 
.2490 
.  2740 
.2865 
.3020 
.32.M) 
.3410 
.3570 
.3750 
.3060 
.4135 
.4310 
.4580 
•.4760 
.5000 
.5470 

Inch. 
0. 

Initial  load. 

.0412 

.0960 

.1850 

Cracktf  at  niiUdIo  of  height. 

f 

1 

« 

. 

XTItimato  strength. 

Partially  crushed  bricks  in  the  eighth  and  ninth  courses  from  the 
top,  and  opened  longitudinal  seams  near  the  lower  end. 


1700       TESTS   OF   IRON,    STEEL,    AND   OTHEB    MATERIALS. 

1^0.  868. 

S-inch  hrickpier. 

Built  of  fifty  courses  of  face  brick. 

Total  height,  119^27, 

Sectional  area,  7''.80  x  7'^70  =  00.06  square  inches. 

Average  thickness  of  joints,  ".23. 

Gauged  length,  lOO''. 


Applied  loads. 

In  gauged  length. 

Bemarka. 

ToUI. 

Per  sqnftre 
inca. 

Compree* 
Bion. 

Set. 

PoundM. 
9,159 
12,212 
15,265 
18,318 
21,371 
24,424 
27, 477 
80,530 
33,683 
36,636 
39,689 
42.742 
46.795 
48,848 
61,901 
64.954 
58.007 
61,060 
64, 118 
67,166 
70, 219 
73,272 
76,325 
79,378 
82,431 
85.484 
88,537 
91, 590 
04,648 
97,696 

100, 749 

Poundt, 

152 

203 

254 

305 

356 

407 

467 

608 

659 

609 

660 

712 

762 

813 

864 

915 

966 

1,017 

1,067 

1,118, 

1,169 

1,220 

1,271 

1,322 

1,372 

1,428 

1,474 

1, 625 

1,576 

1,627 

1,677 

Inch, 

0. 

.0039 
.0068 
.0134 
.0230 
.0363 
.0510 
.0703 
.0903 
.1078 
.1260 
.1455 
.1726 
.1880 
.2080 
.2287 
.2498 
.2710 
.2976 
.3130 
.8300 
.3539 
.3830 
.3990 
.4147 
.4412 
.4620 
.4760 
.6110 
.6300 
.5650 

Inch. 

IniUal  load. 

Cracks  in  sight 
Ultimate  strength. 

■ V 

.0412 

.0958 

.1910 

Opened  longitudinal  seams  and  crushed  the  bricks  in  four  courses 
just  above  the  middle  of  the  height  of  the  pier.  The  pier  deflectfxl 
downward. 
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No.  859. 

S-inch  brick  pier. 

Built  of  litty  coarses  of  face  brick. 

Total  weight,  539  pounds. 

Weight  per  cubic  foot,  126.8  pounds. 

Total  height,  120".37. 

Sectional  area,  7".82  x  7".80  =  61.00  square  inches. 

Average  thickness  of  joints,  ''.22. 

Gauged  length,  100". 


Applied  loads. 

In  gauged  length. 

1 

1 

TotaL 

Per  soaare 
Idoo. 

Comprea- 
sion. 

Set. 

Inch. 
0. 

Bemarks. 

! 

Pounds. 
0,150 
12,200 
15,250 
18,300 
21,350 
24,400 
27.450 
30,500 
33.550 
86,600 
30, 6iM) 
42.700 
45.750 
48. 800 
51,850 
54,000 
67,950 
61.000 
64,050 
67.100 
70,150 
73.200 
76.260 
70.300 
82,350 
85.400 
88.450 
01.500 
01,  550 
07,600 
100.650 
103,700 
106,750 
109,800 
110,600 

P&undt. 
150 
200 
260 
300 
350 
400 
460 
500 
550 
600 

6r>o 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1.100 

1.150 

1,200 

1,260 

1,300 

1,350 

1,400 

1,450 

1.500 

1,660 

1,600 

1,650 

1,700 

1.760 

1,800 

1.811 

Inch. 
0. 

.0039 
.0081 
.0128 
.0220 
.0360 
.0485 
.0601 
.0862 
.1030 
.1240 
.1460 
.1710 
.1865 
.2117 
.2300 
.2500 
.2735 
.2930 
.3123 
.3300 
.3567 
.3775 
.3900 
.4120 
.4420 
.4580 
.4728 
•.4948 
.5170 
.5370 
.5580 
.6846 
.6090 

iBitial  load. 

• 

Cracks  in  third  course  (Ytim  bottom. 
Ultimate  strength. 

.0420 

.1000 

Opened  longitudinal  seams  and  deflected  upward  at  middle, 
four  bricks  neat  the  middle  of  the  pier. 


Crushed 


1702        TESTS    OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  860. 

12'inch  brick  pier. 

Built  of  thirty  coarses  of  face  brick,  with  core  of  common  brick« 

Total  weight,  706  pounds. 

Weight  per  cubic  foot,  126.4  pounds. 

Total  height,  71 ''.68. 

Sectional  area,  ll".6xll".6  =134.56  square  inches. 

Average  thickness  of  joints,  ''.24. 

Gauged  length,  60". 


Applied  loadB. 

TotAL 

Per  Bq  nare 
incn. 

Pounda. 

Poundt. 

1»,4M 

100 

20,184 

150 

26,012 

200 

33,640 

250 

40.368 

300 

47,006 

350 

53.8*^ 

400 

60,  5.>2 

450 

67,280 

600 

74,008 

550 

80.  7:)6 

000 

87,464 

050 

04,192 

700 

100,  020 

750    ■ 

107.648 

800 

1I4.:<76 

850 

121,  104 

ono 

127, 832 

950 

134,  560 

1.000 

141.288 

1,050 

148.  016 

1.100 

154.744 

1.150 

161,472 

1,200 

168, 200 

1,250 

174, 028 

1,300 

181.056 

1,350 

188,384 

1.400 

105,  U2 

t450 

201.840 

1,500 

208,568 

1.550 

215,206 

1,600 

222,024 

1,650 

228, 752 

1,700 

235,480 

1.750 

242.208 

1,800 

248,036 

1,850 

255.664 

1,000 

257,300 

1,012 

In  gaogod  length. 


Campree* 
fiion. 


Inch. 
0. 

.0018 
.0035 
.0058 
.0084 
.0110 
.0135 
.0165 
.0108 
.0230 
.0^60 
.0J08 
.0340 
.0875 
.0416 
.0450 
.0406 
.0540 
.0505 
.0664 
.0710 
.0766 
.0821 
.0865 
.0040 
.1005 
.1070 
.1137 
.1200 
.1300 
.1380 
.1440 
.1520 
.1635 
.1605 
.1810 
.1050 
.2100 


Set. 


Inch. 
0. 


Bemarks. 


InitiAl  load. 


.0043 


0090 


.0185 


Craokfl  in  sl^ht. 

A  brick  in  tenth  conrao  from  1)Ottoni  bc>rinH  t<>  eniah. 


TJltimate  strength. 
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No.  861 

124neh  brick  pier. 

Bailt  of  thirty  coarses  of  face  brick. 

Total  weight,  707  poaDds. 

Weiffht  per  cable  foot,  129  poands. 

Total  height,  71''.27. 

Sectional  area,  ll".604x  11".55=132.82  square  inches. 

Average  thickness  of  joints,  ".23. 

Gauged  length,  (KK'. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
Inon. 

Compres- 
sion. 

Set. 

Pounds. 

13,282 

19,928 

26,564 

83,206 

80,846 

46,487 

63, 128 

60,769 

66,410 

73,051 

70,603 

86,333 

02, 974 

99,616 

106,256 

112,897 

119.538 

126,  179 

132,820 

139.461 

146, 102 

152,  743 

159,384 

166,025 

172, 666 

179. 307 

185,048 

192,689 

199, 230 

205,871 

212, 512 

219, 153 

225,794 

232,435 

239,076 
245,717 
252,358 
258,100 

Pounds. 

100 

150 

200 

250 

800 

350 

400 

450 

50O 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1.300 

1,350 

1,400 

1,450 

1,500 

1,650 

1,600 

1,660 

1,700 

1,750 

1,800 
1,850 
1,900 
1,943 

Inch, 

0. 

.0019 
.0040 
.0065 
.0085 
.0105 
.0135 
.0158 
.0183 
.0217 
.0246 
.  0275 
.0310 
.0350 
.0380 
.0415 
.0465 
.0498 
.0540 
.0605 
.0647 
.0696 
.0745 
.0785 
.0850 
.0910 
.0972 
.1030 
.1090 
.1175 
.1260 
.1340 
.1305 
.1490 

.1580 
.1670 
.1776 
.1040 

Ineh, 
0. 

Initial  load. 

Crack  in  third  oonrso  from  bottom.  , 

.G046 

.0080 

.0154 

A  brick  in  thn  noventeenth  course  from  bottom 

bo^ns  to  email. 
Ultimate  strength. 

Partially  crushed  bricks  in  five  upper  courses. 
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No.  862. 


12-inch  hoUow  brick  pier. 

m 

Boilt  of  thirty  courses  of  face  brick. 

Total  weight,  GI9  pounds. 

Weight  per  cubic  foot,  130.3  i>outids. 

Cross-section  dimensions 11".50 x  11".55: 

Core 4'Mx4'V2: 

Sectional  area  of  pier 

Total  height,  71". 

Average  thickness  of  joints,  ''.22. 

Ganged  length,  60". 


132.8ii  squiire  inches. 
17.22 


115.61 


; 


AppUed  loAda. 

In  ganged  length. 

Remarke. 

Total 

PerBqnare 
inoh. 

Compres- 
aion. 

Set 

Povndt. 

11,661 

17,343 

23.122 

28,903 

84,683 

40,464 

46,245 

52,026 

57,805 

63.586 

69,366 

75, 147 

80.927 

86,708 

92,488 

98.269 

104,040 

109,830 

115,610 

121, 391 

127, 171 

132,952 

13^732 

144. 513 

160.298 

156, 074 

161,854 

167,635 

173. 415 

179,196 

184, 976 

190, 757 

196,537 

202, 318 

208,098 

213, 879 

219,650 

Pounds. 

lUO 

150 

200 

250 

300 

350 

403 

4.'i0 

600 

550 

600 

650 

700 

750 

800 

850 

900 

9d0 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1.400 

1,450 

1,500 

1,550 

1,600 

1.650 

1,700 

1.750 

1,800 

1.850 

1.900 

Ineh. 
0. 

.0016 
.0036 
.0061 
.0066 
.0117 
.0151 
.0184 
.01>22 
.0264 
.0304 
.0350 
.0394 
.0438 
.0503 
.0556 
.0603 
.0660 
.0724 
.0803 
.0858 
.0910 
.0982 
.1044 
.1112 
.1193 
.1270 
.1350 
.1422 
.1603 
.1602 
.1693 
.1776 
.18«0 
.1975 
.2145 
.2410 

IfUh. 
0. 

Initial  load. 
Rerttcd  5  minntea. 

« 
Cracks  in  sight 

a 

Ultimate  stren;;^. 



*  a  «  «^  ■    •■•*•« 

.0054 

.0144 

.0282 

. 

Crushed  bricks  along  middle  courses. 
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1^0.803. 

16'inoh  bricJepier. 

Bailt  of  thirty  courses  of  faco  brick. 

Total  weight,  1,250  poiindH. 

Weight  per  cabic  foot,  129.5  pounds. 

Total  height,  70".09. 

Sectioual  area,  15''.40x  L5''.40=237.03  square  inches. 

Average  thickness  of  joints,  ".24. 

Gauged  length,  00". 


AppUed.load8. 

111  ^aged  length. 

• 

Remarka. 

Total. 

Per  snaare 
inob. 

Comprea- 
aioii. 

Set. 

Poundt. 
23,703 
35,600 
47.586 
60,483 
71,370 
83.276 
05,172 
107.060 
118,066 
1. SO,  862 
142, 758 
154,055 
166,551 
17b,  448 
100,344 
202, 241 
214, 137 
226,034 
237.030 
240.827 
261, 723 
273,620 
285.516 
207, 413 
309,309 
321, 206 
333, 102 
314.900 
356,805 
368.702 
380,688 
392,585 
404,481 
416,378 
428,274 
440,171 
452.067 
463,064 
476.860 
487,767 
409,658 

Pound*. 

100 

150 

200 

250 

800 

360 

400 

450 

600 

650 

600 

660 

700 

760 

800 

860 

000 

060 

1.000 

1.050 

1,100 

1,160 

1,200 

1,250 

1,300 

1,860 

1,400 

1.4M 

1,600 

1.650 

1.600 

1,660 

1,700 

1,750 

1,800 

1,850 

l.tM)0 

1,050 

2,000 

2,050 

2,100 

0. 
.0015 
.0032 
.0054 
.0077 
.0101 
.0122 
.0164 
.0182 
.0212 
.0236 
.0^64 
.0296 
.0329 
.0.H59 
.0393 
.0428 
.0466 
.0409 
.0648 
.0582 
.0619 
.0667 
.0608 
.0746 
.0780 
.0836 
.0808 
.0942 
.0006 
.1050 
.1100 
.1188 
.1242 
.1300 
.1878 
.1465 
.1375 

.itws 

.1785 

Ineh. 
0. 

Inilial  load. 

• 

• 

Craoka  in  end  coaraea. 

• 

Ultimate  atrength. 

.0082 

.0066 

.0111 

Partially  crushed  the  bricks;  the  most  injury  l>e]ng  done  the  ends  of 
the  pier. 
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fro*864. 

16-tfio&  brick  pier. 

Bailt  of  thirty  coarses  of  face  brick  with  common  brick  core. 

Total  weight,  1,243  pounds. 

Weight  per  cnbic  foot,  126.1  pounds. 

Total  height,  IV'.U. 

Sectional  area,  15^^.35  xl5^^45s237.16  square  inches. 

Average  thickness  of  joints,  "J22. 

Gauged  length,  6(K^ 


Applied  loads.    . 

In  gaaged  length. 

Remarks. 

Total. 

Pergquaro 
laoh. 

ComppM- 
■ion. 

Set. 

Pounds. 
23,716 
35,574 
47,432 
60,200 
71,148 
83,006 
04.864 
106,722 
118,580 
L30,438 
142,296 
154,154 
106,012 
177,870 
189,728 
201,586 
213,444 
225,302 
237,160 
240,018 
260,876 
272,734 
284,503 
296,450 
308,308 
320,166 
832, 024 
343,882 
355, 740 
367,596 
370.456 
391, 314 
403, 172 
415,030 
426,888 
498,746 
450,604 
462,462 
468,700 

Pounds. 

100 

ISO 

200 

250 

300 

350 

400 

450 

600 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1.100 

1,150 

],2ii0 

1,250 

1,300 

1,350 

1.400 

1,450 

1,500 

1.550 

1,600 

1,050 

1,700 

1,760 

1.800 

1,850 

1,900 

1,960 

1,976 

IndL 

0. 

.0018 
.0040 
.0068 
.0003 
.0120 
.0140 
.•0175 
.0212 
.0246 
.0278 
.0300 
.0349 
.0300 
.0420 
.0457 
.0405 
.0528 
.0570 
.0625 
.0661 
.0705 
.0752 
.0800 
.0845 
.0895 
.0940 
.0901 
.1074 
.1130 
.1215 
.1272 
.1337 
.1895 
.1458 
.1560 
.1645 
.1780 
.1950 

Inch. 
0. 

Initial  load. 

End  oonrne  at  top  of  pier  oraoked. 
Craok  In  eij^hth  conrae  from  top. 

Ultimate  stTength. 

.0060 

.6o8o' 

.0160 

■  ■  V  *  *  •  ^w  *  a  «  • 

•  •  m^   *•■•••«• 

Partially  crushed  the  bricks  in  the  upper  h.alf  of  the  pier. 
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No.  865. 

■ 

S-inch  brick  pier. 

Built  of  nine  courses  of  common  brick. 

Total  weight,  92  pounds. 

Wciffht  per  cubic  foot,  120. 8  pounds. 

Total  height,  22'^87. 

Sectional  area,  7".52x7".C5=57.53  square  inehes. 

Average  thickness  of  joints,  ".30. 


Applied  loadfl. 

In  gaaged  length. 

Kemarks. 

TotaL 

Per  square 
inch. 

Comprea* 
sion. 

Set. 

Poundt. 
116,000 
161,000 

Potmda. 

Inch, 

Inch. 

Ci-Aoks. 

TTltlmato  stn*ngth. 

2,796 

No.  866. 

S-inch  brick  pier. 

Built  of  nine  courses  of  common  brick. 

Total  weight,  96  i)Ound8. 

Weight  per  cubic  foot,  123.3  pounds. 

Total  height,  23".  13. 

Sectional  area,  7".G0x7".65=58.14  square  inches. 

Average  thickness  of  joints,  ".26. 


Applied  loads. 

In  ganged  length. 

Romarka. 

Total. 

Per  square 
incn. 

Poundi. ' 

Compros- 
'  sion. 

Set. 

Poundt. 

6H,000 

157,800 

« 

Inch, 

Inch. 

Cracks. 

Uitimate  strongtli. 

2,714 

Opened  longitudinal  seams  and  crushed  the  bricks. 
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No.  8C7. 

S-inch  brick  pier. 

Built  of  nineteen  coarses  of  common  brick. 

Total  weight,  203  pounds. 

Weight  per  cubic  foot,  125.4  pounds. 

Total  height,  48''.37. 

Sectional  area,  7''.55x7".60=57.38  square  inches. 

Average  thickness  of  joints,  ".27. 

Gauged  length,  40". 

Pier  cracked  at  middle  in  transportation. 


Appliedloadft. 

In  gauged  length. 

1 

1 

Tot»l. 

Persanare 
inoo. 

Coropree- 
aiou. 

Sot. 

Remarks. 

I'oundt. 
5.738 
8,607 
11,476 
14.845 
17.214 
20.083 
22, 9:^2 
25,  821 
28.690 
31,550 
34,428 
37.297 
40,166 
43,035 
45,904 
48,773 
51.612 
1    54. 511 

Pound*. 
100 
150 
200 
250 
800 

3:m> 

400 
450 
500 
550 
600 
650 
700 
760 

mo 

850 
900 
950 
1,000 
1,050 
1,100 
1,150 
1,200 
1,250 
1,300 
1,350 
1,400 
1,450 
1,600 
1,550 
1,600 
1,650 
1,700 
1,760 
1,800 
1,850 
1,900 
1,950 

Inch, 

0. 

.0073 
.0129 
.0168 
.0190 
.0228 
.0253 
.0280 
.0307 
.0338 
.0365 
.0392 
.0426 
.0450 
.0490 
.0525 
.0563 
.0603 
.0646 
.0711 
.0740 
.0764 
.0825 
.0896 
.0946 
.0090 
.1047 
.  1100 
.1168 
.1200 
.1200 
.1360 
.1430 
.1500 
.1555 
.1635 
.1702 
.2042 

Inch. 
0. 

Initial  load. 

Cracks  in  iipjier  ooonea. 
Ultimate  etrongth. 

.0193 

1     57,380 

60,240 

63.118 

05.  087 

G8.K56 

71,7J5 

74,594 

77,463 

80,332 

83, 201 

86.070 

88,939 

01,808 

94,677 

97,546 

100, 415 

103,284 

106,153 

109,022 

111,891 

.0300 
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No.  SGS. 

S-inch  brick  pier. 

Built  of  uiueteeu  courses  of  common  brick. 

Total  weight,  200  jwunds. 

Wei|?bt  per  cubic  foot,  124.G  pounds. 

Total  height,  47'^G2. 

Sectional  area,  7".68x7".58«58.21  square  inches. 

Average  thickness  of  joints,  ''.25. 

Gauged  length,  40". 
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Applied  loatlH. 

Tn  ganged  length. 

« 

Remarka. 

Total. 

Per  square 
Incli. 

CompTos- 
fiiou. 

Set. 

Pounds. 
5,821 
8.731 
11,642 
14. 552 
17.463 
20,  373 
23.284 
26,104 
29, 105 
32,015 
84,926 
87,836 
40,747 
43. 657 
46.668 
49. 478 
52,389 
55,299 
58.210 
61. 120 
64. 031 
66,941 
69,852 
72,762 
75,673 
78.583 
81.494 
84,404 
87.315 
90, 225 
03, 136 
96.046 
98,957 

101,867 

Pounds. 

100 

150 

200 

250 

300 

350 

400 

450 

600 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1.2«0 

1,250 

1,300 

1,350 

1,400 

1,450 

1.500 

1,550 

1,600 

1,650 

1,700 

1,760 

Inch. 

0. 

.0012 
.0028 
.0044 
.0061 
.0077 
.0008 
.0119 
.0143 
.0170 
.0190 
.0216 
.  0246 
.0278 
.0312 
.  0351 
.0391 
.0423 
.0476 
.0546 
.0582 
.0623 
.0679 
.0724 
.0798 
.0860 
.0020 
.0080 
.1100 
.1186 
.  1250 
.1350 
.1528 
.1695 

Inch. 
0. 

Initial  load. 

• 
• 

Craoka. 

• 
intimate  Btrengtfa. 

.0027 

.0179 
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No.  869. 

S-inoh  brick  pier. 

Built  of  tweuty-uiuo  coarscs  of  coiumoii  brick. 

Toti>l  weight,  301  ))ouiidR. 

Weiglit  per  cubic  foot,  121.5  pouudH. 

Total  height,  73".62. 

Sectional  area,  7".G5  x  7".60ac  58.14  square  iuches. 

Average  thickness  of  joints,  ''.26. 

Gauged  length,  60". 


Applied  loads. 


Total. 


Poundi. 

8.721 

11,628 

14,535 

17,442 

20.349 

23,256 

20. 163 

20, 070 

31,»77 

34,8S4 

37,791 

40.  608 

43,605 

46,  512 

40. 419 

52,  :i26 

55, 233 

58,140 

61,017 

63.0&4 

66.861 

69,768 

72,675 

75.582 

78. 489 

81,306 

84,303 

87.210 

90.117 

93. 024 

05,031 

08,  8ri8 

101,745 

104,652 

107, 550 

110,  406 

113,373 

116, 280 

110, 187 

122, 094 

125,001 

127, 008 

130. 815 

133, 722 

136,629 

139, 536 

142,  443 

144,800 


Per  square 
inch. 


Poundt. 
150 
200 
260 
300 
350 
400 
450 
5U0 
550 
COO 
650 
700 
750 
800 
850 
900 
950 
1,000 
1,050 

1.  too 

1,150 
1,200 
1,260 
1,300 
1,350 
1.400 
1.450 
1,500 
1.550 
1.600 
1,650 
1.700 
1,750 
1,800 
1,850 
1.900 
1,950 
2,000 
2,050 
2,100 
2.150 
2,200 
2,250 
2,300 
2,350 
2,400 
2,450 
2,481 


In  ganged  length. 


Compres- 
siou. 


Inch. 
0. 
.0016 

.oo;{3 

.0055 
.0075 
.0097 
.0132 
.0147 
.0174 
.0198 
.  0222 
.  0251 
.  0-J85 
.0310 
.0341 
.  o:{70 
.0306 
.0435 
.0475 
.0504 
.0540 
.  0592 
.  0»«0 
.06f}5 
.0710 
.  0735 
.0785 
.  08.18 
.0t*15 
.  01)30 
.0098 
.  1040 
.1095 
.1130 
.  1210 
.  1270 
.  1326 
.1380 
.1511 
.1575 
.1665 
.1730 
.1790 
.1885 
.2006 
.2125 
.2275 
.2410 


Set. 


Inch, 
0. 


.0032 


.0060 


Remarks. 


Initial  load. 


.0118 


Cracks  in  middle  ooorMa. 


Ultimate  strength. 
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No.  870. 

S4nch  brick  pier. 

Built  of  twenty-nine  coarses  of  common  brick. 

Total  weight,  301  ponnds. 

Weight  per  cubic  foot,  123.3  pounds. 

Total  height,  73M8. 

Sectional  area,  7".60x7."5S=67.61  square  inches. 

Average  thickness  of  joints,  ''.28. 

Gauged  length,  60''. 


Applied  loads. 

In  gansed  length. 

RemArks. 

Totol. 

Per  Bonare 
inob. 

Compres- 
aion. 

Set. 

Poundi. 

8,642 

11. 522 

14.403 

17,283 

20, 164 

23.044 

25.926 

28, 805 

31,086 

34.666 

37,447 

40,327 

43,208 

40,088 

48.909 

51,  849 

54.730 

67.610 

60,491 

63,371 

66.252 

60,132 

T2. 013 

74,893 

77, 774 

80,654 

8.3,535 

86,416 

89,296 

92,176 

95, 057 

97,937 

100,818 

103, 698 

106, 579 

100,459 

112,340 

115, 220 

118.101 

120, 961 

123,862 

128,742 

129,623 

132,503 

Poundt. 

150 

200 

250 

800 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,060 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 

1,600 

1,650 

1,700 

1,750 

1,800 

1.850 

1.900 

1,950 

2,000 

2,050 

2,100 

2,150 

2,200 

2,250 

2,300 

Inch, 

0. 

.0016 
.0030 
.0051 
.0078 
.0105 
.  0i:i5 
.0168 
.0200 
.0230 
.0258 
.0290 
.0330 
.0370 
.0395 
.0430 
.04hO 
.0520 
.  0570 
.0600 
.0640 
.0710 
.0760 
.0805 
.1800 
.0895 
.0060 
.1050 
.1100 
.1145 
.1240 
.1340 
.1430 
.1520 
.1610 
.1705 
.1780 
.1853 
.1950 
.2090 
.2210 
.2310 
.2420 
.2050 

Jneh, 
0. 

Initial  IokL 

Cracks. 
Ultimate  strength. 

.0032 

.0076 

.0165 

Principal  fractures  confined  to  the  upper  courses  of  bricks, 
tially  crushed  the  bricks  in  the  seventh  course. 


Par 
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No.  871. 

S-iTUsh  brick  pier » 

Built  of  thirty-nine  courses  of  common  brick. 

Total  weight,  400  pounds. 

Weight  per  cubic  foot,  121.4  pounds. 

Total  height,  97".50. 

Sectional  area,  7".65x7".63=58.37  square  inches. 

Average  thickness  of  joints,  '^30. 

Gauged  length,  80''. 


Applied  loads. 

In  ^aged  lengtii. 

Romarka. 

Total. 

Per  sanare 
Incn. 

Comprea- 
slon. 

Set. 

Pounds. 
8,756 
11,674 
14,593 
17.511 
20,430 
23,34S 
26,267 
29.185 
82,104 
35,022 
37,941 
40,859 
43,777 
46,696 
49,615 
52,533 
56,452 
68,370 
61,289 
64,207 
67,126 
70, 044 
72,963 
75,881 
78,800 
81, 718 
64.636 
87.555 
90, 474 

Pounds. 

150 

200 

250 

300 

350 

400 

450 

500 

650 

600 

650 

700 

790 

800 

850 

900 

090 

1,000 

1,050 

1.100 

1,150 

1,200 

1,250 

1,300 

1,350 

1.400 

1,450 

1,600 

1,550 

Inch, 

0. 

.0031 
.0070 
.0130 
.0220 
.0620 
.0445 
.0560 
.0725 
.0860 
.1020 
.1160 
.1390 
.1525 
.1700 
.1880 
.2090 
.2290 
.2540 
.2670 
.2940 
.3090 
.3280 
.8500 
.3690 
.3925 
.4110 
.4360 

Inch, 
0. 

Initial  loAd. 

Cracka  in  sight 
Ultimate  atrength. 

.0370 

.0626 

.1685 

Principal  failure  in  thirteenth,  fourteenth,  and  fifteenth  courses  from 
the  bottom,  where  the  bricks  partially  crushed.    Opened  longitudinal 


seams. 
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No.  872. 


S'incfi  hricJcpier, 

Built  of  thirty-eight  courses  of  common  brick. 

Total  weight,  387  pounds. 

Weight  per  cubic  foot,  121.4  pounds. 

Total  height,  95''.98. 

.Sectional  area,  7".C0  x  7".55  «  57.38  square  inches. 

Average  thickness  of  joints,  '^30. 

Gauged  leugtb,  80". 


j^ppliedloacU. 

In  gauged  length. 

iSemarka. 

Total. 

Per  ftonare 
Inch. 

Pounds. 
J  50 
•^00 

uoo 
:i50 

400 
450 

r>oo 

{»jO 

tiOO 

650 

700 

'^50 

KOO 

KM 

000 

050 

1.000 

1,050 

1,100 

l.}50 

I.  ;ino 

1,  .50 

i.r^oo 

1.  !50 
1,100 
1,450 
1,500 
1,  •>82 

Coropres- 
ftiun. 

Set. 

Pounds. 
8.607 
11.476 
14.345 
17,214 
20,063 
22, 952 
25,821 
28.600 
31,550 
34, 428 
37,207 
40.160 
43, 03r> 
45.904 
48.  773 
51,642 
54,511 
57,380 
60,240 
63,118 
65,087 
68,856 
71,725 
74,594 
77,463 
80,332 
83,20L 
86, 070 
00,800 

Inch. 

0. 

.0030 
.0090 
.0185 
.0284 
.0410 
.0570 
.0725 
.0880 
.1070 
.1240 
.1485 
.1700 
.1860 
.2050 
.2300 
.2518 
.2825 
.3040 
.8235 
.3390 
.3660 
.3010 
.4160 
.4440 
.4845 
.5080 
.5420 

Jneh, 
0. 

Initlalload. 
CrackB  in  night 

.0403 

.1115 

.2210 

Ultimate  etrength. 

H.  Ex.  31- 


■108 
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No.  873. 

S-inch  brick  pier* 

Bailt  of  forty-eight  courses  of  common  brick. 

Total  weight,  48G  poands. 

Weight  per  cubic  foot,  121  poands. 

Total  height,  12(K^93. 

Sectional  area,  T*M  x  7^^60=57.38  square  inches. 

Average  thickness  of  joints^  ''.30. 

Gauged  length,  100". 


Applied  loftcls. 

In  ganged^nc^. 

"RfwiwVii. 

Totol. 

PerMnare 
Sncb. 

Compres- 
sioD. 

Set. 

Poundt, 
8,607 
11, 470 
14,345 
17, 214 
20.083 
22.852 
25,821 
28,000 
31,550 
84,428 
87,207 
40,100 
43.035 
45,004 
48,773 
51,042 
54,511 
67,880 
00,240 
03,118 
65,087 
68.856 
71,726 
74,504 
77,463 
80,332 
83,201 
80,070 

Poundt. 

150 

200 

250 

300 

350 

400 

450 

500 

560 

600 

650 

700 

750 

800 

850 

000 

060 

1,000 

1,060 

1,100 

1.150 

1,200 

1,250 

1,800 

1,350 

1,400 

1,450 

1,600 

Inch, 

0. 

.0021 
.0061 
.0110 
.0108 
.0350 
.0520 
.0780 
.0060 
.1140 
.1300 
.1600 
.1800 
.2100 
.2337 
.2646 
.2020 
.8150 
.3300 
.8770 
.4020 
.4870 
.4650 
.4870 
.5220 
.6500 
.5070 

Inch. 

Initbdload, 

Cnolu  in  npper  connet. 

« 

Ultimate  strength. 

.0616 

.1100 

• 

Principal  fractures  confined  to  the  upper  thirteen  courses. 


I 
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No.  874. 

S'inoh  brick  pier, 

Bailt  of  forty-nine  courses  of  common  brick. 

Total  weight,  496  poands. 

Weight  per  cubic  foot,  123.1  pounds. 

Total  height,  121".31. 

Sectional  area,  7".55x7".(>0=57.38  square  inches. 

Average  thickness  of  joints,  ".28. 

Gauged  length,  100''. 


Applied  loads. 


Total. 


Pounds. 
8,607 
11,476 
14.345 
17. 214 
20.083 
22.052 
25, 821 
28.600 
31,559 
34, 428 
37, 207 
40,100 
4:),  0:i5 
45,904 
48,773 
5I,G42 
&1.511 
67,380 
6(),  240 
G3,  IIK 
65,987 
68.856 
71,725 
74,r*9L 
77, 4o:i 
80, 332 
83.201 
8«,  070 
88, 939 
91,  808 
94, 677 
97,  546 
100,415 
103, 284 
104, 2U0 


Per  scinare 
incli. 


Pounds. 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

050 

700 

750 

800 

850 

900 

0^ 

1,000 

1,050 

1,100 

1. 150 

1.200 

1,250 

1,300 

1, 3oO 

1,400 

1,450 

1, 500 

1,550 

l.COO 

1, 650 

1,700 

1.750 

1,800 

1,815 


In  ganged  length. 


Compres- 
sion. 


Inch. 

0. 

.0035 
.0076 
.0140 
.02fi0 
.0380 
.0500 
.06&'S 
.0840 
.  lO-JO 
.1210 
.  14.10 
.1645 
.1850 
.2050 
.  2300 
.2500 
.2780 
.3036 
.3215 
.  3470 
.3060 
.3800 
.4100 
.4:)60 
.4600 
.4870 
.5090 
.  5:{70 
.5740 
.  5030 
.6 'CO 
.6770 
.7250 


Set. 


Inch, 
0. 


.0425 


.1000 


.2082 


Remarka. 


Initial  load. 


CraclcB  in  upper  oonnet. 


Ultimate  strength. 


Opened  longitudinal  seams  and  partially  crushed  the  bricks  in  the 
upper  half  of  the  pier. 


171G       TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  876. 

12'inoh  brick  pier. 

Built  of  niae  courses  of  oommon  brick. 

Total  weight,  218  pounds. 

Weight  per  cubic  foot,  123.5  poauds. 

Total  height,  23''.06. 

Sectional  area,  1  l^'.OO  x  1  L''.40  =:  132.24  square  inches. 

Average  thickness  of  joints,  '^•25. 


4pplte(k^oads. 

In  ganged  length. 

Bemarks. 

Total. 

Persqnare 

ill«D. 

Compree- 
Bion. 

Set. 
Jneh, 

Ill 

Poundt. 

Inch. 

• 

Cracks. 
Ultiniate  strength. 

2,320 

No-  876. 

12'inch  brick  pier. 

Built  of  nine  courses  of  common  brick. 

Total  weight,  214  pounds. 

Weight  per  cubic  foot,  125.8  pounds. 

Total  height,  22''.75. 

Sectional  area,  ll".35xlV^38=129.1G  square  inches. 

Average  thickness  of  joints,  '\25. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poundt. 

210,000 

818,500 

P<ntnd$. 

Ineh. 

Inch. 

Cracks. 
Ultimate  strength. 

2,466 
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No.  877. 

12'inch  brick  pier, 

Bailt  of  nineteen  courses  of  common  brick. 

Total  weight,  457  pounds. 

Weight  per  cubic  foot,  124.9  pounds. 

Total  height,  47".58. 

Sectional  area,  ll".60xir'.55= 132.83  square  inches. 

Average  thickness  of  joints,  ''.25. 

Gauged  length,  4(y'. 

End  plates  not  used. 


Applied  loads. 

In  gauged  length. 

Bemarka. 

1 
Total. 

Per  sonwe 
JncQ. 

Compres- 
Bion. 

Sot 

Pouiidn. 

13,  :'8a 

10,926 

20,566 

•ja,  208 

30. 819 

40, 491 

53,132 

59, 774 

66,415 

73, 057 

70,608 

86,340 

92,801 

90,623 

106.264 

1 12,  906 

110,647 

126,  lt9 

132,830 

130, 472 

Pou::d». 
100 
150 
200 

2rK) 

300 
350 
400 
450 
500 
350 
600 
650 
700 
750 
800 
K50 
900 
050 
1,000 
1.050 

Inch. 

0. 

.0010 
.0038 
.0048 
.0060 
.0085 
.0104 
.0125 
.0155 
.0175 
.0205 
.0220 
.0260 
.0280 
.0305 
.0335 
.0380 
.0408 
.0445 
.0490 
.0515 
.0545 
.0580 
.0610 
.0670 
.0715 
.0760 
.0817 
.0875 
.0950 
.1090 
.1260 
.1340 

Inah, 
0. 

Initial  load. 

Cracks  in  sif^ 
Xntimate  starangth. 

.0008 

.0040 

.0075 

.0165 

146,113    ,          1,100 
152,755    ;          1,150 
150,396    !          1,200 
166.038              1,200 
172, 679              1, 300 
170.321               1,350 
185,002              1,400 
102,603    1          1,450 
199.245              1.500 

205,886 
212, 528 
219, 170 
224,100 

1.550 
1.C00 
1,650 
I.C87 
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No.  878. 

12'inch  bridkpier, 

Bailt  of  nineteen  courses  of  common  brick. 

Total  weight,  446  pounds. 

Weight  per  cnbic  foot,  125.1  pounds. 

Total  height,  47".81. 

Sectional  area,  1^^30xll'^40=128.82  square  inches. 

Average  thickness  of  joints,  '^28. 

Ganged  length,  40^'. 

End  plates  not  used. 


AppUed  loMls. 

In  ganged  length. 

Ilemarka. 

Total. 

Per  aq  aaro 
inch. 

Conipres- 
sion. 

Set 

Poundt. 

12,882 

19.323 

25,764 

82,205 

88,046 

45,807 

61, 528 

67,069 

64,410 

70,851 

77, 202 

Ki,733 

90.174 

96,615 

103,056 

109. 497 

115,038 

122,379 

128,  8'JO 

I6b,  261 

141,  702 

148,143 

154,684 

161.025 

167,466 

173, 907 

180,  '.US 

186,789 

103, 230 

199, 671 

206, 112 

2r^553 

218,004 

225,435 

231,876 

238,317 

244,758- 

251,199 

Pottnd«. 

100 

ISO 

200 

250 

300 

»50 

400 

450 

500 

550 

000 

050 

700 

750 

800 

K50 

000 

950 

1,000 

1,050 

1,100 

J,  150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500. 

1.550 

1,600 

1,650 

1,700 

1,760 

1,800 

1,850 

1,900 

1,050 

Inch. 

0. 

.9018 
.0037 
.0054 
.0072 
.0002 
.0111 
.0132 
.0154 
.0176 
.0197 
.0218 
.0240 
.0266 
.0290 
.0319 
.0340 
.0367 
.0390 
.0435 
.0456 
.0478 
.0508 
.0541 
.0574 
.0607 
.0636 
.0668 
.0710 
.0755 
.0790 
.0842 
.0880 
.0936 
.0980 
.1050 
.1160 
.1265 

Ineh, 
0. 

Initial  load. 

Craoks  in  sight, 
mtiniate  strength. 

.0042 

.0U7 
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No.  879. 


12-inch  hriok  pier. 

Bailt  of  twenty-uiue  courses  of  common  brick. 

Total  weight,  680  pounds. 

Weight  per  cubic  foot,  123.2  pounds. 

Total  height,  72^75. 

Sectional  area,  ll''.45xll".45=131.10  square  inches. 

x\Tcrage  thickness  of  joints,  ".25. 

Gauged  length,  60". 


Applied  loads. 

In  gauged  length. 

Kemarks. 

TotAl. 

Per  square 
inoii. 

Compres- 
sion. 

Set. 

Pounds, 

13,110 

19,665 

20,220 

32,776 

30,330 

45,885 

52,440 

58,996 

63.650 

72,106 

78,060 

85,215 

91. 770 

98.825 

104,860 

111,495 

117.990 

124,645 

131. 100 

137, 665 

144, 210 

160, 76«' 

157. 320 

163, 875 

170,430 

176, 985 

183,640 

190,095 

196,650 

203,206 

209,760 

216,315 

222,870 

Pound*. 

100 

150 

200 

250 

300 

350 

400 

460 

600 

650 

GOO 

6oO 

700 

760 

800 

850 

900 

9G0 

1.000 

1,050 

1,100 

1,150 

1.2V0 

1,250 

1,300 

1,350 

1.400 

1,450 

1.500 

1,650 

1,600 

1,660 

1,700 

Jneh. 

0. 

.0000 
.0019 
.0046 
.0076 
.0106 
.0140 
.0182 
.0221 
.0270 
.0326 
.0388 
.0435 
.0490 
.0546 
.0605 
.0600 
.0770 
.0835 
.0958 
.1045 
.1136 
.1195 
.1320 
.1435 
.1566 
.1690 
.1800 
.1020 
.2070 
.2180 
.2310 
.2530 

Jneh. 
0. 

Initial  load. 

Cracks  in  eight. 

•                             • 

• 

.0060 

"6l70"" 

.0410 

•  •■«••   Vka  ••  ■  ■ 
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No.  880. 
12-inch  britkpier. 

• 

Biult  of  twenty-nme  courses  of  common  brick. 

Total  weight,  674  pounds. 

Weight  per  cubic  foot,  121.7  pounds. 

Total  height,  72".75. 

Sectional  area,  lP^45xl^^48=:131•45  square  inches. 

Gauged  length,  60''. 


• 


1 

I 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Persqaare 
incn. 

Comprea- 
aion. 

Bet. 

Pound*. 

13, 145 

19, 718 

20.290 

32.803 

39,435 

40,008 

52,580 

59.153 

05.725 

72,208 

78,870 

65,443 

92,015 

96,588 

105.  IGO 

111,70 

118, 305 

124, 878 

131.450 

118,0.3 

144.595 

151, 108 

157,740 

104,  (13 

170.885 

177, 4V8 

184. 020 

190,003 

197,  175 

20  <,  748 

210,320 

210, 200 

• 

Poundt. 

100 

150 

200 

250 

300 

350 

400 

450 

5«0 

550 

000 

050 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 

1.000 

1,044 

Inch. 

0. 

.0017 
.0042 
.0007 
.0100 
.0130 
.0175 
.0210 
.0250 
.0310 
.0350 
.0400 
.0400 
.0540 
.0580 
.0005 
.0720 
.0785 
.0880 
.0990 
.1075 
.1157 
.1225 
.i:*00 
.1390 
.1530 
.1830 
.1730 
.1900 
.2095 
.2280 
.2045 

0. 

'InHialload. 

a 

Beated  S  minntea. 
Ciacka  in  alght 

Ultimate  atrangth. 

.0065 

.0290 

.0440 
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No.  881. 

12'inch  brick  pier. 

Bailt  of  thirty -eight  courses  of  common  brick. 

Total  weight,  895  pouuds. 

Weight  per  cubic  foot,  121.C  pounds. 

Total  height,  97'^37. 

Sectional  area,  11^^40  x  1I''-45=130.53  square  inches. 

Average  thickness  of  joints,  ''.27. 

Grauged  length,  8CV'. 


Applied  lotcls. 

In  ganged  length. 

Remarks. 

Totol. 

Per  square 
incli. 

Pounds. 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
850 
900 
950 
1,000 
1,050 

Compres- 
sion. 

Jneh. 

0. 

.0029 
.0072 
.0140 
.0186 
.0267 
.0340 
.0445 
.0540 
.0630 
.0750 
.0895 
.1050 
.lldO 
.1330 
.J405 
.1605 
.1830 

Set. 

Pounds. 

19,580 

20,106 

32,033 

?9. 159 

45,686 

52,212 

68,739 

65,265 

71,702 

78,318 

84.846 

91.371 

97,898 

104,424 

110,950 

117,477 

124,  OOi 

130. 530 

137,057 

143,583 

150.110 

156,036 

163,163 

169, 690 

176, 216 

Inch. 
0. 

Initial  load. 

• 

Cracks  in  upper  half  of  pier, 
intimate  strength. 

.0238 

.0565 

.1270 

1,100              .2240 
U150              .2420 
1,200    ,          .2620 
1, 250              .  2820 
1,300              .3110 

1.350 
1,400 
1,420 
1,461 

.3400 
.8700 
.3860 

18i,  742 

185.400 
100,700 

i 


Opened  longitudinal  seams. 
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1^0.  882. 

12'inch  hrick  pier. 

Built  of  thirty-eight  courses  of  common  brick. 

Total  weight,  887  pounds. 

Weight  per  cubic  foot,  120.8  pounds. 

Total  height,  90".75. 

Sectional  area,  l".40xll".50=131.10  square  inches. 

Average  thickness  of  joints,  ".28. 

Gauged  length,  80". 


Applied  loads. 

In  gaoged  length. 

* 

Total. 

Per  sanare 
incn. 

Comproe- 
aion. 

Sot. 

Pifundt, 

10.665 

26,220 

32,775 

39, 330 

45.885 

52,440 

58,905 

65,550 

72, 105 

78,660 

85. 215 

01, 770 

08,  325 

104.  880 

111.435 

117,000 

124,545 

131.100 

137,  655 

144, 210 

150, 765 

157, 320 

163,875 

170, 430 

176,985 

183,540 

100,095 

196,650 

203, 205 

209,760 

211«  100 

Paundt. 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

000 

050 

1.000 

1,050 

1.100 

1,150 

1,200 

1,250 

1,300 

1,350 

J,  400 

1,450 

1.500 

1,660 

1.600 

1,610 

Inch. 
0. 

.0021 
.  .0050 
.0085 
.0140 
.0185 
.0250 
.0340 
.0108 
.0400 
.0570 
.0606 
.0820 
.0010 
.1000 
.1165 
.1280 
.1420 
.1635 
.1760 
.1030 
.2000 
.2240 
.2468 
.2630 
.2900 
.3030 
.3300 
.3525 
.3970 

Inch. 
.0 

Initial  load. 

Cracks  insight. 
Ultimate  strength. 

.0140 

.0362 

.0872 
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No.  883. 

12'inch  brick  ptet\ 

Bailt  of  forty-eight  courses  of  common  brick. 

Total  weight,  1,130  pounds. 

Weight  per  cubic  foot,  121.9  pounds. 

Total  height,  121^^0. 

Sectional  area,  ir'.45xll''.55=132.25  square  inches. 

Average  thickness  of  joints,  '^28. 

*Gauged  length,  100''. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Perflnnaro 

Comproe- 
sion. 

Sot 

Poundt. 

19,838 

26,450 

33,063 

39,675 

46, 288 

52,900 

50, 513 

66, 125 

72,738 

70,350 

83,963 

92,575 

09,188 

ion,  800 

112,413 

110,025 

125, 638 

132,250 

138,863 

145, 475 

152, 088 

158,700 

165,313 

171. 025 

178,200 

Poundi. 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

7.'»0 

800 

850 

000 

050 

1,000 

1,  050 

1,100 

1,  150 

1,  200 

1,250 

1,300 

1,347 

Jnek, 

0. 

.0033 
:0064 
.(M)6 
.0169 
.02:14 

.orj6 

.0428 
.0521 
.0607 
.0731 
.0860 
.0085 
.1150 
.1265 
.1430 
.1610 
.  1805 
.2065 
.2300 
.2537 
.  2879 
.3100 
.3600 

Jneh. 
0. 

• 

Initial  ImuI. 

• 

CniolKS  opened. 
TTltlmate  strength. 

.0186 

.0442 

.1133 

Principal  injury  done  the  middle  and  upper  half  of  the  pier. 
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No.  884. 


12-tncA  hollow  brick  pier. 

Bailt  of  niue  courses  of  commou  brick. 
Total  weight,  184  pounds. 
Weight  per  cubic  foot,  126.2  pounds. 
Total  height,  23". 

Cross-section  dimensions ir'.4  x  11" A  = 

Core..... 4''.5x    4^5  = 


129. 96  square  inches. 
20. 48        Do. 


Sectional  area 

Average  thickness  of  joints,  ''.30. 


100. 48        Do. 


Applied  loads. 

In  gauged  length. 

BemarkB. 

Total. 

Potmd9. 

182,000 

271.500 

Per  Muare 
incn. 

Compres- 
Bion. 

Set. 
Inch. 

Poundg. 

Inch. 

Cracks. 
Ultimate  strengtli. 

2,460 

No.  885. 


12-ineh  hollow  brick  pier. 

• 

Built  of  nine  courses  of  common  brick. 
Total  weight,  201  pounds. 
Weight  per  cubic  foot,  127.7  pounds. 
Total  height,  25".12. 

Cross  section  dimension 11".40  x  11".45  =  130. 53  square  inches. 

Core 4".55x  4".9    = 


^M.  «5u 


Sectional  area 

Average  thickness  of  joints,  ".30. 


108. 23 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Poundt. 

Compres- 
sion. 

Set. 

Poundg. 
138, 000 
265,400 

Inch. 

Ineh. 

Cracks. 

Ultimate  strength. 

2,452 
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No.  88G. 

12-inch  hollow  brick  pier. 

Bailt  of  uineteeii  courses  of  common  brick. 
Total  weight,  379  ponndH. 
Weight  per  cubic  foot,  127.3  pouuds. 
Total  length,  48'M8. 

Cross-section  dimensions ll".35x  11".35=128.  82  square  inches. 

Core 4".70x  4".70=  22. 09        Do. 

Sectional  area 106. 73        Do. 

Average  thickness  of  joints,  ''.26. 
Gauged  length,  40". 
End  plates  not  used. 


Appliod  loadd. 

In  gau^ecl  leogtb. 

* 

Remarks. 

« 

Total. 

Per  flqaare 
inch. 

Comprefl- 
•  siou. 

S«t. 

Pound*. 
10, 673 
16,010 
21. 346 
26.683 
32,019 
37,366 
42,692 
48,029 
53.365 
58.702 
64.038 
69.375 
74,711 
80,048 
ai.  384 
90,721 
96,057 
101,  394 
106.730 
112.067 

Pound*. 
100 
loO 
200 
2:)0 

:{00 
3r>o 

400 
4'>0 
500 
550 
000 
650 
700 
750 
800 
850 
900 
950 
1,000 
1.050 

Inch. 

u. 

.0015 
.0040 

.ooco 

.0090 
.0125 
.0160 
.0200 
.0260 
.0309 
.0360 
'    .0415 
.0180 
.0.565 
.0620 
.0695 
.  0785 
.  OS.'iS 
.0950 
.1100 
.1165 
.  1240 
.  I<{65 
.  ltt.'> 
.  1530 
.  >645 
.  1750 
.1J»60 
.2000 
.2110 
.2J50 
.2410 
.  2530 
.2640 
.2790 
.3000 

Jneh. 
0. 

Initial  load. 

• 

Cracks  in  tAghL 
Ultimate  strength. 

.0130 

.0280 

.0640 

117,403               1.100 

122.  740 
128, 076 
133,413 
138. 749 
144, 086 
140, 422 
154, 759 
160.095 
165,432 
170.768 
176. 105 
181, 441 
186,778 
192,114 
197.451 
196,100 

1.150 
1,200 
1,250 
l,ri00 
1.350 
1.400 
1,450 
1.500 
1,5.10 
l.GOO 
1.650 
1,700 
1,750 
1,800 
1,850 
1,856 
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JSo.  887. 

124nch  hollow  bride  pier. 

Built  of  uiaeteen  courses  of  comtnoa  brick. 
Total  weight,  383  pounds. 
Weight  per  cubic  foot,  127.7  pounds. 
Total  height,  47''.98. 

Cross-section  dimensions ir'.40  x  ir'.45=130. 53  square  inches. 

Core 4^70x  4''.80==  22.56        Do. 

Sectional  area 107. 97        Do. 

Average  thickness  of  joints,  ''.26. 
Gauged  length,  40". 
End  plates  not  used. 


Applied  loAilfl. 


ToUl. 


PoundM. 

10, 707 

1«,]00 

2L,5M 

26,093 

32.391 

37,790 

43.1R8 

48,  587 

53,985 

59,384 

04,782 

70,181 

75,  579 

80,978 

86,376 

91,775 

97, 173 

103, 572 

107,970 

113,369 

118,  767 

124,  IGG 

129,564 

134,963 

140, 361 

145,760 

151. 158 

156. 557 

161,055 

167,351 

172, 752 

178, 151 

183,540 

188,948 

194,  346 

190, 745 

205, 143 

210, 642 

215,200 


Per  square 
Idc 


Pounds. 
100 
150 

200 
250 
300 
330 
400 
450 
500 

5r>o 

600 

650 

700 

750 

8U0 

8!;0 

900 

950 

1, 000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1.500 

1,550 

1,600 

1,650 

1,700 

1, 750 

1,800 

],8C0 

1,900 

1.050 

1,093 


In  ganged  length. 

Bemarka. 

oropres- 
sion. 

Set. 

Inch. 
0. 
.0020 

Jnek. 
0. 

m 

Initlalload. 

Cracks  in  sight 

« 
Ultimate  strength. 

.0044 

.0071 

.0100 

.0138 

.0168 

.0206 

.  0253 
.0304 

.0124 

.0346 

.0396 

.0458 

.0527 

.0551 

.0643 

.0730 

...... .....|, 

1 

.0792 

.0805 

.0038 

.0991 

.1100 

.1185 

.1251 

.1330 

.1<26 

.1540 

.1610 

.1690 

.1785 

.1010 

.2020 

.2150 

.2240 

.2362 

.2490 

.2657 

.2015 

.3040 
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No.  8S8. 


i2-inch  Jiolloto  brichpier. 

Bailt  of  twenty-nine  courses  of  common  brick. 

Total  weight,  557  pounds. 

Weight  per  cubic  foot,  121.4  pounds. 

Total  height,  72''.75. 

Gross-section  dimensions  .  .11^^35  x  ir'.35  =  128. 82  square  inches. 

Core 4".9    x    4'^6   =   22.54        Do. 


Sectional  area . 

Average  thickness  of  joints,  '^28. 
Gauged  length,  6(V'. 


106.28        Do. 


AppUedloacU.  « 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Poundt. 

10.628 

15,942 

21,25G 

26. 670 

31,884 

37,108 

42, 512 

47,820 

53,140 

58,454 

63,768 

60.082 

74,396 

79, 710 

86,024 

00,338 

95,652 

100,966 

106,280 

lll,50i 

116,908 

122,222 

127,536 

132,650 

138, 164 

143. 478 

148, 792 

154,106 

162, 100 

Poundt, 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

000 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1.300 

1,350 

•  1.400 

1,450 

1,525 

Tnoh. 

0. 

.0018 
.0041 
.0070 
.0108 
.0151 
.0210 
.0265 
.0330 
.0106 
.0475 
.0560 
.0645 
.0760 
.0835 
.0025 
.1050 
.1165 
.1295 
.1465 
.1570 
.1680 
.1700 
.1090 
.2000 
.2290 
.2490 
.2680 

Inch. 
0. 

Initial  lofid. 

Cracks  in  algfai 
Ultimate  strength. 

.0140 

.0340 

.0815 
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No.  889. 
12-inc/i  hollow  brick  pier, 

Bailt  of  thirty-iiiao  courses  of  common  brick. 
Total  weight,  776  pounds. 
Weight  per  cubic  foot,  124.3  pounds. 
Total  height,  99'M8. 

Cross-section  dimensions ll".5x  11-".5=132. 25  square  inches. 

Core 4'^8x  4".9=  23.52        Do. 

Sectional  area 108.73        Do. 

Average  thickness  of  joints,  ".27. 
Gauged  length,  SCK'. 


Applied  loadd. 

In  gauged  leagth. 

Remarks. 

Total. 

Per  square 

iDCh. 

Compres- 
sion. 

Inch. 

0. 
.0028 
.0072 
.  OKtO 
.0105 
.0270 
.0350 
.0440 
.0550 
.0050 
.0752 
.0004 
.  1020 
.1130 
.1250 
.1410 
.1560 
.1710 
.1030 
.2030 
.2220 
.2360 
.2560 
.2760 
.2030 
.3160 
.3330 
.3530 
.3760 
.4010 
.4230 
.4460 

Set. 

Pounds. 

16,3L0 

21,  746 

27,  I8J 

32.610 

38,056 

43, 402 

48,020 

54,365 

50,802 

65,238 

70.675 

76.  Ill 

81,547 

86,084 

02,421 

07.867 

103,  204 

108. 730 

114,  167 

liO.603 

1'25,  040 

130,476 

135, 013 

141,  340 

146,766 

l.'>2.  222 

157, 650 

163, 095 

168. 532 

173, 068 

170,406 

184, 841 

Pound*. 
KO 
200 
250 

:^o 

350 

400 

450 

500 

550 

000 

650 

7U0 

750 

800 

850 

000 

950 

1,000 

1,050 

1,100 

1.150 

1.200 

1,250 

1,300 

1,350 

1,400 

1,450 

1.50O 

1.  550 

1,600 

1,650 

1,700 

Inch. 

.  0. 

Initial  load. 

• 
• 

Cracks  in  sight 

• 

Ultimate  strength. 

• 

.0248 

.0684 

.1190 

Opened  longitadinal  seams. 
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No,  890. 

12'inohj  hollow  J  brick  pier. 

Built  of  forty-eight  courses  of  cominou  brick. 
Total  weight,  957  pounds. 
Weight  per  cubic  foot,  125.1  pouiids. 
Total  height,  122".27. 

Cross-section  diineu^ions ir'.40x  1^^50B=131. 10  squiire  inches. 

Core 4".80x  4".80=x=  23. 04        Do. 

Sectional  area 108.  OC        Do. 

Average  thickness  of  joints,  ".2G. 
Cauged  length,  100". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incb. 

Compres- 
sion. 

Set. 

Ponndt. 
10, 2()0 
21,012 

Poundt. 
150 
■200 

Inch, 

0. 

.0031 
.0067 
.0102 
.0168 
.0206 
.0366 
.0464 
.0621 
.0745 
.0880 
.1052 
.1215 
.1443 
.1620 
.1828 
.2100 

.2260 

.  m<SW 

.2708 
.2920 
.8140 
.3320 
.3670 
.3960 
.4260 
.4020 

Jneh. 
0. 

Initial  load. 

Cracks  in  the  oouraes  near  the  middle  of  the 
height  of  the  pier. 

Ultimate  strength. 

27.015    "             1'50 

32,418                  aOO 

'M,  t<2\     '              :t50 

4:\  224                  400 

48, 1)27                  450 

5!).  433 

500 
550 
600 

.0226 

fU,  8:)6 

711,  230 

OilO 

75, 012                  700 

8l,U4r>         -        750 

Ml,  448    •              800 

01,851     j              8j0 

07, 354                   IMO 

102,057 

930 

1,000 
1.050 
1,100 
1,  l.'iO 
1,200 
1,250 
1,300 
1.350 
1,400 
1,450 
1,467 

108.  OCO 

1 13, 403 

118,866 

124,200 

120. 672 

135,075 

140,473 

145.881 

151,  284 

laa,  087 

157,  500 

H.  Ex.  31- 


-109 
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No.  891. 


IQ-inch  brick  pier, 

Bailt  of  twenty-nine  coarses  of  common  briok. 

Total  wei^bt,  1,248  pounds. 

Weight  per  cubic  foot,  123  pounds. 

Total  height,  73'M8. 

Sectional  area,  15'^45  x  15'\50=239.48  square  inches. 

Average  thickness  of  joints,  ''.26. 

Gauged  length,  GO''. 


1 
Applied  loads.            In  ganged  length. 

« 

Remarka. 

ToUl. 

Poundt. 

23,048 

36.022 

47.806 

50,870 

71,844 

83.818 

05.702 

107. 766 

110,740 

131. 714 

143,688 

155,662 

167.636 

170,610 

101,684 

203,658 

215,  632 

227,506 

230,480 

251.454 

363,428 

276.402 

287. 376 

290.350 

311.324 

323,208 

335.272 

347.240 

868,200 

Per  square 
iacn. 

PovmdM. 
100 
160 
200 
250 

Compros- 
•ion. 

JfUth. 

0. 

.0028 
.0052 
.0082 

Set. 

Inek, 
0. 

Initial  load. 

^Graoka. 
Ultimate  atrength. 

300              .0118 
350              .0150 
400    '          .0100 

450 
500 
650 
600 

.0238 
.0270 
.0386 
.0382 

.0101 

650              .0440 

700 

750 

800 

y50 

000 

0.)0 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

.0408 
.0564 
.0021 
.0700 
.0770 
.0637 
.0038 
.1048 
.1106 
.1201 
.1317 
.1304 

.0206 

'.'oiii'" 

1,300    ,          .1508 
1,350              .1070 

1.400 
1,460 
1,405 

.1770 
.1807 
.2300 
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No.  892. 

K^-inch  hrickpier. 

Bailt  of  twenty-eight  oourses  of  oommoii  brick. 
Total  weight,^  1,271  poands* 
Weight  per  cabic  foot,  121.8  poauds. 
.  Total  height,  73''.37. 
Sectional  area,  15^'.65  x  15'^70  =  245.71  square  inches. 
Average  thickness  of  joints,  ^^26. 
Ganged  length,  60". 


Applied  loada. 

In  gauged  length. 

RftmarVa. 

Total. 

Per  eqoare 
Ineo. 

Compres* 
alon. 

Set.  • 

Pounds. 
i4.571 
80,857 
40.142 
01,428 
73.718 

110.570 
122,855 
135^141 
147.420 
150,712 
171,907 
184,283 
108,068 
206,854 
221,138 
283.425 
245,710 
257.000 
2TO,281 
282.567 
294,852 
807.188 
310.423 
881,700 
843,004 
356^280 
356^600 

PwndM. 

100 

150 

200 

250 

300 

850 

400 

450 

500 

550 

600 

050 

700 

750 

800 

850 

000 

050 

1,000 

1,050 

1.100 

1,150 

1.200 

1.250 

1.800 

1,350 

1.400 

1.460 

1,451 

0. 

.0023 
.0050 
.0000 
.0128 
.0178 
.0282 
.0287 
.0302 
.0460 
.0551 
.0005 
.0682 
.0810 
.0010 
.1008 
.1128 
.1255 
.1395 
.15M 
.1670 
.1800 
.1056 
.2136 
.2846 
.2510 
.2700 
•  2806 

Inch. 
0. 

Initial  loMl. 

• 

Heated  3  mlnirtM 
Cracks. 

TnUmftte  atraigtli. 

.0180 

.0800 

.0886 
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No.  893. 

lG-f9io%  briek  pier. 

Bailt  of  forty-seven  conrses  of  common  brick. 

Total  weight,  2,035  pounds. 

Weight  per  cubic  foot,  123.7  poimds. 

Total  height,  119". 

Sectional  area,  15''.40  x  15".50ss238.70  square  inches. 

Average  thickness  of  joints,  ".26. 

Gauged  length,  IW/ 


Applied  loads. 

In  gau;ced  length. 

Bemarki. 

• 

Total. 

Peraquaro 
inch. 

Compren- 
aioD. 

Set. 

Poundi. 

23.870 

8fi,806 

47, 740 

50,675 

71,610 

83,645 

05,480 

107,415 

110, 8M 

181,285 

143,220 

1S5.155 

167  000 

170,025 

100,060 

202,885 

214,830 

226,765 

230,200 

PoundM. 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
050 
700 
750 
800 
850 
000 
050 
864 

Jneh. 

0. 

.0030 
.0083 
.0183 
.0328 
.0527 
.07(14 
.1003 
.1280 
.1530 
.1700 
.2065 
.2320 
.2808 
.3060 
.8380 
.3000 
.4385 

Jneh. 
0. 

Initial  loMl. 

• 
Craoka  itarted  2  inohea  from  npper  end  of  pier. 

Ultimate  atraDgth. 

.0807 

.1733 

Principal  injury  done  the  upper  ihiid  of  the  pier. 
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"So.  894. 

16*inc&  bridkpier. 

Built  of  forty-Bevea  courses  of  common  brick. 

Total  weight,  2,043  pounds. 

VVeig:lit  per  cubic  foot,  120.1  pounds. 

Total  height,  119'^98. 

^^ectionui  area,  15^^60  xl5'^ 70=244.92  square  inches. 

Gauged  length,  lOO'^ 


.Applied  loada. 

• 

In  gMiged  length. 

Kemarka. 

Totftl. 

Poundt. 

24,402 

30,738 

48.084 

01,230 

73,470 

a'>,722 

07,008 

110.214 

rj^,  460 

134.700 

140,058 

150,108 

171, 444 

aR3,800 

'105, 030 

208,182 

220, 428 

232, 074 

244,020 

247, 400 

PerBouaro 
inon. 

Compres- 
Bion. 

Set. 

Poundg. 
100 
150 
200 
250 
800 
350 
400 
450 
500 
550 
000 
050 
700 
750 
800 
850 
000 
950 
1,000 
1,010 

Ineh, 

0. 

.0039 
.0091 
.0222 
.0300 
.0675 
.0782 
.1017 
.1200 
.1581 
.1787 
.2085 
.2304 
.27S0 
.8020 
.8320 
.3010 
.4140 
.4040 

Indi. 
0. 

InlUalkMO. 

Cntoks  In  courses  2  and  4  inches  from  upper  end. 

.0020 

.1780 

The  principal  cracks  at  failure  were  confined  to  the  middle  part  and 
upper  third  of  the  pier. 


^ 
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No.  895. 

16-lncA,  holhWy  brick  pier^ 

Bailt  of  twenty  eight  courses  of  common  brick. 

Total  weight,  875  pounds. 

Weight  per  cubic  foot,  124.3  pounds. 

Total  height,  72'^68. 

Cross-section  dimensions 15'^45xl5'^45=2^8•  70  square  inches. 

Cot^ 8^3  X  8".6  =  71.38        Do. 

Sectional  area 167.32        Do. 

Gauged  length,  60''. 


Applied  loads. 


Tot»l. 


Poundt. 

18,732 

2ft,  096 

33.464 

41,838 

50.198 

58,562 

66^928 

75.294 

83,060 

92,026 

100.392 

108,758 

117. 124 

125,490 

133,856 

142. 222 

150,588 

168,954 

107.320 

175^686 

184. 052 

192,418 

200,784 

209,150 

217. 516 

225.882 
234.248 
242.614 
250.980 
259,346 
270,100 


Per  raaate 
inch. 


Poundt. 
100 
150 
200 
250 

1AM 

350 

400 

450 

500 

550 

000 

650 

700 

750 

800 

8-VO 

900 

050 

1.000 

1,0  0 

1,100 

1,150 

1,200 

1,250 

1,300 

1.350 
1.400 
1,450 
1.500 
1,550 
1,614 


In  ga«g«d  lenclb. 


Compres- 
ston. 


Inch. 

0. 

.0028 
.0062 
.0113 
.0164 
.0218 
.0281 
.0844 
.0418 
.0498 
.0568 
.0648 
.0729 
.0837 
.0900 
.0901 
.1110 
.1200 
.1290 
.1429 
.1508 
.1604 
.1697 
.1830 


{ 


.1950 
.2013 

.2096 
.2219 
.2338 
.2546 


Sei. 


IndL 
0. 


0209 


0402 


0790 


{ 


Initlalloiid. 


CitMks  in  middle  eoai»e». 


Sasteined  prennre  one  hoar;  the  load  in  the 
mean  time  fallinj?  to  101,000  pounds.  Load  in- 
creased to  217,516  pounds,  and  compression 
found  ".2013. 


TJltiBuite  fltrangth. 
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No.  890. 

16'inch  hoUoWj  brickj  pier. 

Built  of  tweuty-oigbt  courses  of  common  brick. 

Total  weight,  870  pounds. 

Weight  per  cubic  foot,  125.0  pounds. 

Total  height,  72".08. 

Cross-section  dimensions 15^^45  xl5'^50=239. 48  square  inches. 

Core 8".7  x  8".0  =  74.28        Do. 

Sectional  area 104. 00       Do. 

Average  thickness  of  joints,  '^20• 
Gauged  length,  00". 


Applied  loads.    - 

In  gauged  length. 

Bemarks. 

ToUl. 

Per  sqaan 
iDcn. 

Compres- 
aion. 

Set 

PoundM. 

16,466 

24,699 

32,932 

41,165 

40, 808 

57,631 

65,864 

74,007 

82,330 

90,563 

08,706 

107,029 

115,262 

123,495 

131,728 

139.961 

148.104 

156,427 

164,660 

172,896 

181,126 

189,350 

197,562 

206,825 

214,058 

222,291 

230,624 

238.757 

246,000 

255,223 

260,200 

FoundM. 

100 

150 

100 

250 

QOO 

350 

400 

450 

500 

550 

GOO 

650 

700 

750 

800 

850 

000 

9o0 

1,000 

1,050 

1,100 

1,160 

1,200 

1.250 

1,300 

1,350 

1,400 

1,450 

1,500 

1.550 

1,580 

Inch, 

0. 

.0021 
.0048 
.0083 
.0124 
.0172 
.0221 
.0281 
.0388 
.  0414 
.0480 
.0545 
.0643 
.0742 
.0815 
.0897 
.1000 
.1084 
.1193 
.1835 
.1419 
.1480 
.1603 
.1758 
.1876 
.2080 
.2172 
.2315 
.2480 
.2850 

Inch. 
0. 

Initial  load. 

CraolcB  in  middle  oonnea. 

Ultlinate  atrangth. 

.0148 

.0334 

.0710 

Opened  longitudinal  seanuu 
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No.  807. 

IQ-inehj  ImIIoWj  brick  pier. 

Built  of  forty-seven  courses  of  common  brick. 
Total  weight,  1,42G  pounds. 
Weight  per  cubic  foot,  123.4  x^onnds. 
Total  height,  119'^25. 

Cross-section  dimensions 15''.40xl5".40=237. 10  square  inches. 

Core 8^40x  8".40=  69.72        Do. 

Sectional  area 167. 44        Do. 

Average  thickness  of  joints,  '^27. 
Gauged  length,  IOC'. 


Applied  loads. 

In  gau|red  length. 

RftmarVn. 

Total. 

Pounds. 
25,116 
33.486 
41,800 
50,232 
58,604 
6(5.976 
75,348 
81.720 

U2,  oue 

100. 404 
108, 836 
117.208 
12:>,5«M) 

i:i3,952 
142.324 
15(1,  690 
159.006 
107, 440 
175,  812 
Io4,  Ht4 
192, 556 
200. 928 
212, 100 

Per  square 
iocn. 

Pounds. 
150 
200 
250 
300 
350 
400 
«jO 
500 
550 
600 
650 
700 
750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,267 

Com- 
preMion. 

Set. 

Ineh. 

0. 

.0038 
.0088 
.019B 
.0347 
.0510 
.0670 
.0915 
.1100 
.UOl 
.1590 
.1821 
.2157 

.246L 
.2763 
.3098 
.3430 
.8728 
.4200 
.4510 
.4832 
.5280 

Ineh. 
0. 

Initial  load. 

Snapping  aoonda. 

Clucks  in  ninth,  tenth,  and  eloTenth  ooureee  tnm 
bottom  end. 

Ultimate  atrangth. 

.0620 

.2046 
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No.  898. 

IMnehj  hollaWj  brick  pier. 

Bailt  of  forty-seven  courses  of  common  brick. 
Total  weight,  1,443  pounds. 
Weight  i>er  cubic  foot,  128.9  i>ounds. 
TotAl  height,  118".56. 

Cross-section  dimensions 15".49x  15".45=237. 93  square  inches. 

Core 8''.60x  8".60=  74.82        Do. 

■r 

{Sectional  area , 163. 11        Do. 

Average  thickness  of  joints,  '^27. 
Gauged  length,  190''. 


Applied  loads. 

In  ganged  length. 

Semarks. 

Total. 

0 

P«>r  8<iuare 
inoD. 

Compres- 
sion. 

Set. 

Pounds. 

24,467 

32.622 

40,777 

48,933 

57,088 

66,244 

73,399 

81,555 

8»,710 

97,866 

106,021 

114,177 

122,  332 

130,488 

138,613 
146, 709 
154,954 
163, 110 
171.260 
179, 421 
187, 576 
195,732 
202,000 

Pounds.          Inch. 
160            0. 
200               0031 

Inch. 
0. 

Initial  load. 

• 

Cracks  opened  one  quarter  length  of  pier  ft^m 
the  bottom. 

(Bested  10  minutes.) 
Ultimate  strength. 

250 
800 
350 
400 
450 
500 
550 
.            600 
•           650 
700 
750 
800 

8S0 
900 
950 
1,000 
1,050 
1,100 
1,150 
1,200 
1,238 

.0080 
.0129 
.0299 
.0519 
.0763 
.1035 
.1340 
.1590 
.1910 
.2230 
.2068 
.2890 

.3230 
.3560 
.3892 
.4300 
.4780 
.5065 
.5490 
.5845 

•         •••••»■• 

.0788 

• 

Principal  lines  of  failure  were  confined  to  the  lower  half  of  the  pier, 
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No.  890. 

12-ineh  brick  pier. 

Built  of  tiity-Hix  courses  ot*  cooiuiou  brick  and  two  bond  stones  of 
North  liivcr  bluc-Htoue  3  inches  thick,  placed  4  feet  apart  in  the  pier. 
Total  weiffht,  1,434  poundH. 
Weifjht  per  cubic  foot,  122.3  pounds. 
Total  heii^ht,  150".5. 

Sectional  area,  U'MK)  x  11".60  =  134.56  square  inches. 
Average  thiinness  of  joints,  ".28. 


Appli< 

pd  loadn. 

Pit  square 
inch. 

Voufidt. 

ISO 

200 

300 

44)0 

500 

600 

70O 

800 

000 

1,000 

1,100 

1,200 

1,300 

1.400 

1,600 
1,600 
1,622 

In  gauged  length. 

Bemarks. 

ToUl. 

Coinprea- 
sion. 

hich. 

0. 

.0025 
.0087 
.0189 
.0329 
.0608 
.0%2 
.0030 
.12C0 
.  1495 
.1858 
.2181 
.2530 
.2980 

.3390 
.3840 

S«t. 

incA. 
0. 

Ponndg. 
20,  XB4 
20,  U2 

• 

Initial  load. 

Fine  cracks  appear  genernUy  diaiributcd  along 
height  of  the  pier.                                           * 

4 

One  bond  stone  cracks. 
Ultimate  strength. 

40,368 

53,824 

67.260 
80,  736 

.0114 

94, 1U2 

107,648 

121, 101 

l.-n.-'iGO 
148.016 

.0800 

101, 472 

174,028 

lh8,  .'{&! 

CO  1,840 

1 

215,296 

217, 200 
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Ko.  900. 

12'inch  brick  pier. 

Bailt  of  fifty-six  coarses  of  common  brick  aad  two  bond  Btones  of 
North  Kiver  blue-stone  3  inches  thick,  phiced  4  feet  apart  in  the  pier. 
Total  weight,  1,434  pounds. 
Weight  per  cubic  foot,  125  pounds. 
Total  height,  150".5. 

Sectional  area,  ll'^40  x  11''.55  :-=  131.67  square  inches. 
Average  thickness  of  joints,  ".27. 
Gauged  length,  100''. 


Total. 


Pounds. 
19, 751 
20^334 
80,001 
62.806 
05,886 
79,002 
92,109 

105.336 

118,503 

131,070 

144,837 

158,004 

171,171    ^ 

184,338 

185,000 

193,300 


d  loads. 

In  gaa^sf^l  lenKth. 

Per  Mnare 
incti. 

CoiQpres- 
aion. 

Inch. 
0. 

.0025 
.0101 
.0285 
.0104 
.0085 
.0978 
.1290 
.1575 

.1925 
.2270 
.2040 
.3040 
.3470 

S«t 

Jnek, 
0. 

Pounds, 
150 
200 

300 

400 

500 
000 

.0230 

700 

800 
900 

1.000 
1.100 
1,200 
1,300 
1.400 
1,405 
1,408 

.12e8 

.2480 

Bemarka. 


Initial  load. 


Cracks  in  second,  third,  and  fifth  oonrBes  from 
top  end. 


Cracks  opened  at  bottom  end. 


Crack  in  one  bond  stone. 
Ultimate  strength. 
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Ko.  901. 

Sinch  grouted  brick  pier. 

Built  of  twenty-one  courses  of  common  brick  in  neat  cement  groat. 

Total  weight,  203  pounds. 

Weigbt  per  cubic  foot,  117.1  iionnds.     . 

Total  height,  48". 

Sectional  area,  7".9  x  7".9  =  62.41  square  inches. 

Cracks  opened  at  40,000  pounds  compression. 

Ultimate  strength,  72,300  pounds  =  1,158  pounds  per  square  inch. 

]^o.  902. 

S-inch  grouted  brick  pier. 

Built  of  twenty-one  courses  of  face  brick  in  neat  cement  grout. 

Total  weight,  217  jwunds. 

Weight  per  cubic  foot,  124  ])ounds. 

Total  height,  47J". 

Sectional  area, ^".00  x  S".00  =  G4.00  square  inches. 

Ultimate  strength,  105,800  pounds  =  1,654  pounds  per  square  inch. 

No.  903. 

12'inchi  f^llowy  brick  pier. 

Built  of  thirty-three  courses  of  face  brick  laid  without  mortar. 

Total  weight,  610  pounds. 

Weight  per  cubic  foot,  124.5  pounds. 

Total  height,  73'M. 

Cross-section  dimensions 11''.55  x  11".55  =  133. 40  square  inches. 

Core 4''.2    x    4''.2   =   17.64        Do. 


Sectional  area 115.  76        Do. 

Ultimate  strength,  60,800  pounds  =  525  pounds  per  square  inch. 

Cracks  were  opened,  under  a  load  of  5,000  pounds,  through  the  middle 
of  the  bricks,  opposite  the  end  joints  of  the  adjacent  courses,  in  a  man- 
ner similar  to  the  fractures  of  piers  laid  in  mortar. 

The  cracks  rapidly  increased  with  the  loads,  while  the  contact  sur- 
faces between  the  bricks  .increased. 

Under  the  maximum  load  there  were  numerous  fractures  throughout 
the  pier,  and  partial  crushing  and  flaking  of  the  individual  bricks. 
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Mo.  of 

tOHt. 


707 

708 
70» 
710 
711 
712 
713 

714 
715 
716 

717 

718 

7rio 

751 
752 


MarkB  on  Rpecimens. 


Scotch  giU-twlne  No.  1 


.<1o 
.<lo 


Scotch  eill-twijio  No.  2 

do  

do  

Silver  Lako  linen,  No.  7,  nn- 

lileAchtul 

do  

do     

Sylvan  Spring;  linon,  No.  7, 

nnbloAr^lied 

do   

do    


DcAcripUon. 


Scotch  pll-twino 

do  

do  


3  Btrandn,  6  threftdn  oach,  twist- 
ed, i-inch  dl»meter 

do 

do 

do 

do 

do 

13  BlruMlH,  7  threads  each, 
hraidcd,  .'J2-inch  diameter  . 

do 

do 

15  strands,  2  threads  each, 
braided,  .22-inch  dianiot(*r.. 

....  do 

do 

3  strands  of  19  threads  each, 
very  loosely  laid 

!!!!!!do!;ii;i!"!lli;;il!*!I] 


Tf^nsile 
strcingth. 


198 

2l» 
'218 
201 

210 

448 
452 

450 


Elonfzaiion  in 
6  feeU 


4 
A 

4i 

111 
12 

111 


Percent. 


481 

8 

435 

7* 

474 

8 

410 

4 

412 

4 

416 

4 

4.9 

5.6 

5.6 

6.25 

5.9 

6.25 

16. 

lfi.7 

16.3 

11.1 
10.4 
11. 1 

5.6 
i&.6 
5.A 
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EVHVERS  OF  STEEL  CASTINGS  EECEIVED  FROM  COMMODORE  S. 

R  LUCE,  U.  8.  HAVY. 

No.  1174. 
Diameter,  '^504. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3".00. 


Appliod  loads. 


I    ToUl. 


J*oufuls. 
200 
l.OUO 
2,004) 

:i,ooo 

4,  (MM) 
5.(M)0 
0,000 
0,200 
«,  400 
G.OOO 
0,800 
7,000 
7,'JOO 
7,400 
7,000 
7.800 
8,000 
8,200 
8. 400 
8,000 
8,800 

0,  ouo 

0.200 

9, 400 

9,600 

0.800 

10,000 

11,000 

12. 000 

1.1,  (MM) 

14.000 

15,000 

10.000 

17,000 

18.000 

IK,  rM) 


Por  fMinare 
inou. 


PoundB. 
1,000 
5,000 
10,000 
16.000 
20,000 
25,000 
30,000 
31. 000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43, 000 
44,  (MM) 
45,000 
40.000 
47,000 
48,000 
49,000 
r)0,000 
r>6.  (MM) 
60.000 
65. 000 
70,000 
75,000 
80,000 

a*!.  000 

90,  (MM) 
02,800 


Elon||;aiiim 
per  inch. 


Inch. 
0. 

.00C133 
.00U3:{3 
.  000500 
.000667 
.  (MHI867 
.001033 
.001067 
.001133 
.001107 
.  0U1233 
.001300 
.  0014(M) 
.001500 
.00)507 
.001667 
.00183:{ 
.  0020(M) 
.  002100 
.0022:t3 
.  002433 
. 0027«7 
.003000 
.  0032.33 
.003500 
.003867 
.0043:{3 
.0067 
.0100 
.0133 
.0107 
.  0217 
.0250 
.03.13 
.0400 


SncoofMivft 

olou|;alion 

p«r  incli. 


Inch. 
0. 

.000133 
.000200 
.  000167 
.000167 
.000200 
.000160 
.000034 
.000066 
.000034 
.000066 
.000067 
.000100 
.OUOIOO 
.000067 
.000100 
.000166 
.000167 
.  0(M)100 
.000133 
.000200 
.0003.14 
.000233 
.000233 
.  000267 

.ooo:m7 

.0(M)466 

.002367 

.0033 

.0033 

.0034 

.0050 

.  0(K)3 

.OOKI 

.0067 


Permanett 
Act. 


Inch. 
0. 
0. 

0. 

0. 

.000067 
.000007 
.000067 


000233 


.000500 


.  001167 


.002533 


pornianent 
net. 


Inch. 


0. 


.000067 


0. 
0. 


000160 


000267 
V 


000667 


001366 


Remarkd. 


Initial  load. 


Tensile  airength. 


General  summary. 

Tensile  fltrenfrth  per  square  inch  of  original  section pounds..    92,800 

Klaittic  limit  por  so uaro  inch  of  original  section  about do 35.000 

Klongation  per  inch  after  ruptnrn inch..    0.04(M) 

Iloiliiction  in  diametor  at  point  of  nipt nre do 014 

Kediiction  in  area  after  rapture,  por  centum  of  original  section 5. 7 

Position  of  rupture ".80  f^m  nock. 

(yhamcter  of  broken  surface granular,  duU-ealored  spot  near  center. 

Elongation  ofinoh  sections , ".06%  ".04,  ".02 
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No.  1175. 

Diameter,  ".497. 

Sectional  area,  .194  square  iuch. 
Gauged  length,  2".00 

Numerous  blow-lioles  in  stem,  on  account  of  which  micrometer  read- 
ings of  the  elongations  were  not  taken. 


Applied  loads. 

ElonjTatioii 
por inch. 

Suncesnive 

eloniriktiou 

per  inch. 

PermaneDt 
eel. 

Sncc^'salve 

petmanent. 

aet. 

Remarks. 

Total. 

Per  aqnare 
iuch. 

PoundM. 

18,4^ 

Pounds. 
05,260 

Tensile  atroni^h. 

1 

Geiural  summartf. 

Tensile  strength  per  aqnare  inch  of  original  section ponods..    86,280 

Elongation  per  inch  after  rupture inch..    U.  0300 

Redaction  in  diametor  at  pomt  of  rupture. do 012 

Redaction  in  area  aft<er  rupture,  per  centum  of  original  section 4. 6 

Position  of  rupture |  inch  from  nirk  at  blow-hole. 

Character  of  broken  surfaoe ., granular,  dullcolored  spot  near  the  onnter. 

Elongation  of  inch  sections ''05*,  ."01 


CAETEIDOE^ETAL  FEOM  FEAVKFOED  AESENAL. 

No.  781. 

COPPER. 

Sectional  area,  ''.86  x  ".0930  =  .071  square  inch. 

Elastic  limit,  890  pounds  =  12,591  pounds  per  square  inch. 

Tensile  strengtii,  2,710  pountls  =  3S,34l  pounds  per  square  inch. 

Elongation  in  5  inches,  ii".2  =  44  per  cent. 

Elongation  of  inch  sections,  ".14,  ".C2»,  ".41,  ".37,  ".36. 

Area  at  fracture,  ".54  x  ".055  =  .030  square  inch. 

Contraction,  57.7  per  cent. 

Compact  metal  at  fracture. 

No.  782. 


ALUMINUM  BRONZE. 

Sectional  area,  ".76  x  ".090  =  .068  square  inch. 
Elastic  limit,  1,820  pounds  =  26,608  pounds  per  square  inch. 
Tensile  strength,  3,380  pounds  =  49,415  pounds  per  square  inch. 
Elongation  in  5  inches,  2".24  =  44.8  per  cent. 
Elongation  of  inch  sections,  ".35,  ".37,  ".41,  ".45,  ".66*. 
Area  at  fracture,  '^.55  x  ".049  =  .027  square  inch. 
Contraction,  60.3  per  cent. 
Laminated  fracture. 


COMPRESSION  OF  VARIOUS  SUBSTANCES 


FOR  THK 


U.  S.  GEOLOGICAL  SURVEY. 


MATERIAL  CONFINED  IN  CYLINDER  WITH  CLOSED  ENDS. 


1765 


H  Ex  iLMI  2 
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No.  680. 
Test  lead,  granulutedj  C.  P. 
Cyliuder  charged  v  itb  paper-covered  cartridge  of  7,810  graius  weight. 


Applied  loada. 

LvD^lli  of 
Inml 

— ~— — ^— — ( 

Kuiuarkf). 

Total. 
Pounda. 

Tcr  miiiarv 
iuuli. 

rumuhi. 

coluinu. 

Inciiris. 

0 

0 

O.K'J 

l.OiM) 

1,273 

0.48 

5.  000 

2,  WO 

4.R-> 

X,  000 

G,  :tOG 

4.02 

8,000 

10.  180 

4.t*7 

10, 0(H) 

rj.  7:i2 

4. 05 

I'i.OOO 

ir>.27H 

a.  01 

11,  OUO 

17,  W5 

3.84 

Stroke  of  plunger  A  cxhaustcM].  ^ 

IMiiiiger  wiUidravvn  :iiid  additional   material  placed  in  the  c.vliihh'i 
(Coppfrchei^ksovereihls  of  original  cartridge  remaining  in  thecvliiMU't.) 
Jjoiids  again  applied. 


AppUnl  loiule. 

fjoii^tii  «ir 

leuil 

Totsil. 

ilirli. 

coliiinii. 

1 

/'OUHlltt. 

InchcM 

1,000 

J.273" 

«.  ft7 

•_'.  0(n» 

-•..MO 

.'>.  05 

;t,n'"0 

:$.  H_'o 

ry.1% 

4.  01  0 

:>,  0!»:{ 

5  Gl 

r.,  M»o 

(i.  ::<)(» 

r>.51 

S  000 

10.  186 

n.  30 

10.000 

ri.7:{2 

.'i.  30 

iJ.O<»0 

1-.,2T8 

5.  35 

n.<no 

17.ft>:i 

5.35 

'JO.  0.  0 

•j:>,  4U» 

5.31 

IT.,  IM»0 

31.850 

5.M) 

:{o.  000 

38.  mo 

5. 17 

til.  (NHI 

TK).  0J8 

.'>.  14 

.'io.O  0 

6:«.  COO 

5.11 

fV»,  o;u» 

70,  302 

5.10 

70, 08« 

90. 000 

5.06 

■JO,  000 

UC,  7GG 

S         ft.  l»3 
)         5  02 

KomarkB. 


Alter  HUtitaiDiii^  the  preranro  2  niiDotes. 


(J.vlind(*r  opened  and  lead  found  to  be  in  a  coherent  mass,  but  not 
wt^hled  or  fused. 

Lead  columu  eaHily  broken  transversely,  grains  crumble  off  the  fra<;t- 
nred  ends. 
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No.  681. 

Antimony  (commercial)  ground  to  pass  through  sieve  2,.304  niesheb 
per  square  inch.    Wire  of  sieve,  ''.006  diameter. 
Quantity  in  cartridge,  4,710  grains  weight. 


Applied  loads. 


Total. 


Pounda. 

2.  IM'O 

3.000 

4,  000 

&,  0(»0 

G.OOO 

7,000 

8,000 

10,  0(  0 

PJ.  000 

14.000 

IG.  000 

20.  OfK) 

25,000 

:jo,  ooo 

40,  (MiO 

00.  000  • 
70.  CS« 
76.000 


I*er  square 
inch. 


ro-niul». 
2. 540 
:i.  820 
r>.093 

o.:i6a 

7,«30 
8,012 
10, 180 
li:,732 
ir.,  278 
17. 825 
20,  371 
25, 404 
31. 8:10 
.38,  196 
50. 928 
63.  660 
76, 392 
00.000 
06,  766 


Leof^h  of 

autimony 

colamn. 


Inches. 
5l64 
5.57 
5.40 
5.37 
5.28 
5.20 
5.13 
5.01 
4.92 
4.81 

^ 

4.50 
4.40 
4.23 
4.10 
3.08 
3.01 
3.87 


Bemarks. 


Material  compressed  into  a  coherent  mass  of  low  tenacity. 


No.  682 


mi* 


Calcit€j  powdered. 
Quantity  in  cartridge,  1,900  grains  weight. 


AppUed  loads. 


Total. 


Poundt. 
3,  000 
4,000 
5,000 
6.  0(K) 
7, 000 
H,  000 

10,  iro 

IJ.  OHO 
14.  000 
16.0(H) 
20. 000 
25.  000 
3(».  000 
40.000 
.'iO.OOO 
60,  OUO 
70. 086 
76,  GOO 


Per  nnnare 
incli. 


Pminda. 
3, 820 
5,093 

6.  366 

7.  (J39 
H.ni2 

10,  186 
li.7.i2 
ir>.278 
17.  H25 
I'O,  371 
25.  404 

3i.h;m» 

50, 928 
63, 600 
70, 392 
90, 000 
06,706 


Length  of 
caiciie 
coluniD. 


Inches. 

5. 05 
4.91 
4,71 
4.(>8 
4.  TiO 
4.48 
4.40 
4.35 
4.30 
4. 23 
4.14 
4.08 
4.01 
3.94 
3.88 
3.83 
3.80 


Kemarka. 


iDitial  load. 


Material  coippressed  into  a  coherent  mass  of  low  tejiacity. 
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No,  (i83. 

Charged  cylinder  with  substances  in  the  following  order,  from  north 

to  south  ends: 

1. 
Antimony,  powdered,  in  paper  cartridge  case,  with  open  end  (pre- 
viously compressed). 

2. 
A— Wax, 

3. 
Paraffine. 
4. 
Bismuth,  powdered,  in  paper  cartridge  case,  with  closed  ends. 

5. 
B— Paraffine. 
6. 
Lead,  in  paper  cartridge  case,  with  open  end  (pre;^iousIy  compressed). 
On  wax  A  was  laid  a  silver  Scent  piece,  and  a  wire  staple  pressed 
into  the  upper  side.    On  paraffine  B  a  coin  and  staple  were  similarly 
placed. 

7,G00  pounds  =  96,766  pounds  per  square  inch  was  applied  and  sus- 
taiued  a  period  of  five  minutes. 

Upon  opeuiug  the  cylinder  tbo  above  substauces  were  found  in  the 
same  relative  order  as  when  first  introduced.  The  coins  and  staples 
remained  at  the  upper  side  of  the  column ;  the  coins  w^ere  beut  to  the 
curvature  of  the  cylinder,  and  were  pressed  against  the  upper  half  of 
the  cylinder  with  such  force  as  to  leave  an  impression  of  their  relief 
work  on  the  wall  of  the  cylinder.  Coin  B  rested  iu  part  upon  the  lead 
and  in  pait  upon  the  paraffine. 

No.  684. 

Cylinder  charged  as  follows: 

Material  in  cartridges  with  paper  covering,  closed  ends. 

GraiDs. 

Chloride  of  potassium  (KCl) 360 

Chloride  of  sodium  (NaOl) 500 

Sulphur  (S) 400 

Chloride  of  ammonium  (NH4CI) 300 

These  substances  were  submitted  to  a  pressure  of  76,000  pounds  on 
piston  =  96,766  pounds  per  square  inch,  and  remained  underpressure 
five  minutes. 

When  removed  from  the  testing  machine,  the  sulphur,  chlorides  of 
potassium  and  sodium  were  found  in  coherent  masses,  not  fused.  The 
chloride  of  ammonium  somewhat  resembled  paraffine  iu  appearance; 
when  broken,  however,  was  tlaky  at  fractured  surface. 
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No.  685. 

Cylinder  charged  witb  the  following  Bubstances  iu  paper-covered 
cartridges : 

GraiiiH. 

Carbouate  of  80<la,  dry  (Na,C  J3) 500 

Sulphate  of  soda  (NaS04) 500 

Sulphate  of  zinc  (ZU8O4) 500 

Suli)hate  of  copper  (GUSO4) 400 

Under  50,000  [louiuU  (total)  compression  leakage  of  the  cylinder  be- 
gan. Vapor  from  NJVSO4  escaped  through  the  joint  of  the  halves  of  the 
cylinder. 

liapidly  increasing  the  prciisure  70,000  pounds  =  90,700  pounds  per 
square  inch  was  rt»ached,  water  continuing  to  escape. 

liemoved  from  the  cylinder,  Na2C()j  was  reduced  to  a  compact  uia88. 
NaS04  had  parted  wiili  its  water.  ZnS04  and  OUSU4  were  apparently 
unchanged  otherwisi^  than  pressed  into  coherent  matises.  The  sulphate 
of  cop[)er  could  be  reduced  by  pressure  of  the  hands  to  the  pulverized 
condition  it  was  iu  before  testing. 

No.  686. 

Cylinder  now  charged  with  the  following  substances  in  pajwr-covered 
cartridges : 

GruiiiM, 

Glass,  powdered 5l>0 

Kesin 2;50 

Zinc  and  sulphur 800 

Borax 300 

The  glass  was  apjiarently  unaffected  by  the  pressure  of  70,0(M> 
pounds  =  90,766  pounds  per  scpiare  inch ;  it  was  loose  i)Owder  afterward. 

The  other  substances  were  pressed  into  coherent  masses,  the  zinc  and 
sulphur  remaining  iu  a  state  of  mechanical  mixture. 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1761 


TESTS  MADE  FOB  PRIVATE  PARTIES  EBOM  TULY  1,  1886,  TO  JUlfE 

30,  1886. 


Date. 


.1885. 
July  3 
7 
13 
13 
18 
I'i 
22 
30 
31 
81 
3 
4 
4 
4 
4 
4 


Ang. 


Sept. 


Oct. 


21 

24 

31 

1 

1 

7 
28 


14 

14 

Deo.     26 

20 

1886. 

Jan.      6 

6 

7 

7 

8 

27 

28 

25 

26 


Feb. 


Apr. 


I 


I 


27 

Mar.    18 

19 

10 

10 

10 

19 

20 

20 

20 

22 

27 

29 

30 

31 

1 

1 

1 

8 

0 

10 
12 

13 
14 

17 
'23 
26 

28 

27 

28 
Jane     9 


MatcriaL 


9  cubes  terra-cotta 

1  cabeHtono 

Car  conpUrs 

3  wrougut-ii-on  stay  bolts. 

2  pieces  steel  plate 

4  pieces  steel  pLite 

Wnught-iron  bar 

4  cubes  terra-cotta 

<lo  

4  cubes  frranite 

I  bar  ATruuffht-irou 

do...? 

1  bar  steel 

8  pieces  steel  plate 

6  riveted  joints 

2  wrought-iron  links 


Cast-iron  gear  tooth 
12  cubes  terra-cotta. 
3  pieces  steel 

1  piece  Hteel 

3  railroad  spikes 

2  steel  hooks 

2  pieces  wire  rope  .. 


8  pieces  roi)e 

2  railroad  spikes . . . 
2  pieces  steel  plate. 
6caeting8 


2  cubes  sandstone 

3  specimens  wrought-iron  . 

9piece8  rope 

18  pieces  sheeting 

1  piece  alurainnm  bronze... 

1  piece  steel  plate 

4  pieces  copper  wire 

2  pieces  oriental  metal 

10  pieces  aluminum  bronze 

4  pieces  alamlnnm  bronze  . 

2  steel  angle  bars 

do... 

Wire- rope  clutch 

1  bar  wroagh  t-iron 

3  pieces  steel  plate 

do 

0  pieces  steel  plate 

3  riveted  Joints 

11  rivetedjoints 

4  pieces  steel  plate 

1  riveted  Joint 

3  riveted  Joints 

do 

5  riveted  Joints 

4  rivete«l  Joints 

6  riveted  Joints 

4  pieces  steel  plate 

4  bricks 

1  latticed  column 


.do 
.do 


do 

. . . ...  do  ........ 

2  steel  eye-bars 

3  steel  eye- bars 
do 

1  steel  eye-bar . 

2  pieces  steel  .. 
2  steel  eye-burs 


1  steel  eye-bar 
1  cube  stone  . . 


For  whom  tested. 


Name. 


Boston  Tcrra-Cotta  Company 

Norcr.'ss  Brothers 

McConway  &  Toiley 

Schonectndy  Locomotive  Works.- 

William  Allen  &  Sons 

Park  Brother  &  Co 

Putnam  Machino  Compunv 

C.srnsL.  W.Eidlitz-^ 

Boston  Terra-Cotta  Company 

Keen**  Granite  Company 

Prof.  Thomas  Eglesion 

do 

do 

BoblnHon  Boiler  Works 

do 

Kinsley'  Iron  and  Machine  Com- 

W>any. 
illiam  A.Harris 

Boston  Terra-Cotta  Company 

Pennsvlvania  Railroad — : 

...    do 

J.  Bradford 

Charles  Schryzer,  aeent 

Metallic    Splice    Manufacturing 
Company. 

Standard  Cordage  Company 

J.  G.  Low 

LP. Morris  &  Co 

Golding  &  Co 


Norcross  Brothers do 


Wheeler  Metal  Company 

Standard  Cordas^e  Company 

James  A.  TilUeh 

South  Boston  Iron  Works    

Lloyd  6:.  Symes 

D.H.  Bishop      

Oriental  Metal  Company 

Cowles  E.  S.  &  Aluminum  Com- 
pany. 
do 


Missouri  Pacific  Railway 

do  ...      

F.P.Canfleld 

Concord  Axle  Company 

Lloyd  &  Symes     

Rhode  Island  Locomotive  Works. 

R  binson  Boiler  Works 

Rhode  Island  Locomotive  Works 

Robinson  Boiler  Works 

Pennsylvania  Railroad 

do 

do 

do 

do 

do...  

H.  S.  Robinson 

do 

Fred.  Pope 

Kentncky  and    Indiana  Bridge 

Company. 

do 

Saint  Paul  and  Northern  Pacific 

Railway  Company. 

do 

do 

Dominion  Bridge  Company 

do 

do 

do 

do 

Saint  Paul  and  Northern  Pacific 

Railway  Company. 

do  .". 

Roxbary  Stone  Company 


City. 


Boston 

do 

Pittsburgh  . , 
Schenectady. 
Worcester . . . 
Pittsburgh  .. 
Fite.hbnrg  ... 
New  Yoik... 
Boston 

do  . 
New  York... 

...do 

....do  . ...  ... 

Boston 

...do 

Canton 


Providence  . 

Boston 

Altoona 

..  do 

Chelsea 

Kansas  City. 
Boston 


...  do 

Chelsea 

Philadelphia. 
Boston 


...  do 

...  do    

. .  do 

South  Boston 

Boston 

..  do 

...do 

Cleveland.... 


..do 

Athens 

..  do 

Boston 

Penacook . . 

Boston 

Providence 

Boston 

Providence 

Boston 

Altoona 

..  do 


...do 

...do 

....do 

. . .  do 

Boston 

...  do 

....do 

Louisville 


...do 

Minneapolis 


....do   

do 

Montreal  . . . 

...do 

...  do 

...do 

....do 

Minneapolis 

.    do 

Boston 


State. 


Mass. 

Mass, 

Pa. 

N.r. 

Mass. 

Pa. 

Mass. 

N.Y. 

Mass. 

Mass. 

N.Y. 

N.Y. 

N.Y. 

Mass. 

Mass. 

Mass. 

R.L 

Moss. 

Pa. 

Pa. 

Mass. 

Mo. 

Mass. 

Mass. 
Mass. 
Pa. 
Mass. 

Mass. 
Muss. 
Mass. 
Mass. 
Mass. 
Mass. 
Mass. 
Mass. 
Ohio. 

Ohio. 

Pa. 

Pa. 

Mass. 

N.H. 

Mass. 

R.L 

Mass. 

R.L 

Mass. 

Pa. 

Pa. 

Pa. 

Pa. 

Pa. 

Pa. 

Mass. 

Maes. 

Mass. 

Ky. 

Ky. 
Minn. 


Minu. 
Mass. 
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ADalyset,  chemical : 

Cartridge  metal 4 

Coal  gas 4-^ 

Steel,  gun 5 

Water  from  Sanfly  Hook 4 

Axle,  mack-bar  railway >. 1619 

Details  of  tests '. 1622 

Tabalation 1632 

Brlokpiers 1689 

Common  brick  piers,  8  inches  square — 

23  inches  high 1 1707 

48  inches  high 1708 

48  inches  high  (grouted) 1740 

74incheshigh 1710 

96  inches  high 1713 

97  inches  high 1712 

121  incheshigh 1714 

Common  brick  piers,  12  inches  square : 

23  inches  high 1716 

23  inches  high  Thollow  center) 1724 

25  inches  high  (hollow  center) 1724 

48  inches  high 1717 

48  inches  high  (hollow  center) • 1725 

72incheshigh 1719 

72  inches  high  (hollow  center) 1727 

97  incheshigh 1721 

99  inches  high  (hollow  center) 1728 

121  inches  high 171i3 

122  inches  high  (hollow  center) 1729 

150  inches  high  (2  bond  stones) 1738 

Common  brick  piers,  16  inches  square : 

73  inches  high 1730 

73  inches  high  (hollow  center) 1734 

119  inches  high 1732 

119  inches  high  (hollow  center) 1736 

Face  brick  piers,  8  inches  square : 

24  inches  high 1694 

48incheshigh 1695 

48  inches  high  (grouted) 1740 

?2inche8  high 1697 

96  inches  high 1699 

120  inches  high 1700 

Face  brick  piers,  12  inches  square  : 

71  inches  high  (hollow  center) 1704 

72  inches  high 1703 

72  inches  high  (core  of  common  brick) • 1702 

73  inches  high  (hollow  center ;  bricks  laid  without  mortar) 1740 

Face  brick  piers,  16  inches  square : 

70  inches  high 1705 

71  inches  high  (core  of  common  brick) 1706 

Mortar  used  in  construction  of  piers 1693 

Tabulation 1741 

Cast-iron  from  4.2  inch  shot 1260 

Cartridge  metal 1754 

1763 


1764 


INDEX. 


Chain  cable 1747 

C'baiD-cable  metal 1751 

CoiupressioD  of  metals  and  chemical  salts 1755 

Antimony 1758 

Antimony,  wax,  etc 1759 

Calcite 1758 

Carbonate  of  soda,  sulphate  of  soda,  etc 1760 

Chloride  of  potassium,  chloride  of  sodium,  etc 1759 

Glass,  resin,  etc 1760 

l>ad 1757 

Cable  compression  of  various  met4&]s  and  wood 1661 

Measurements  of  samples  before  and  after  compression  with  90,000  pounds 

per  square  inch 1664 

Compression  tests  of  cubic  compressed  and  uncompressed  specimens  ....  1677 

Tension  tests  of  cubic  compressed  and  uncompressed  specimens 1665 

Tabulation 1667 

Eye  bars: 

Description * 1571 

Steel  eye-bars 1573 

Specimens  from  fractured  steel  eye-bar 15{?9 

Wrought-iron  eye-bars , 16(W 

Specimens  from  fractured  wrough  t-iron  eve-bar 16 14 

Tabulation 1617 

Friotional  resistance  experiments: 

Specimens  from  tube  section 1171 

3'inch  hoop — 

Diameters  before  and  after  unhooping 1185 

Frictional  resistance  between  hoop  and  tube lltSS 

4-inch  hoop^ 

Diameters  before  and  after  unhooping  ■ 1187 

Frictional  resistance  between  hoop  and  tube 1 190 

Gnn  specimens : 

3.2-inch  B.  L.  rifles 11 

Base  ring  No.    1 481 

No.    5 483 

No.  10 4b5 

No.  15: 487 

No.  20 489 

No.  25 401 

Breech  block  No.    1 427 

No.   2 429 

No.   3 431 

No.   4 433 

No.  5 435 

No.   6 437 

No.   7 439 

No.   8 441 

No.  9 443 

No.  10 445 

No.  11 447 

No.  12 449 

No.  13 451 

No.  14 453 

No.  15 455 

No.  16 457 

No.  17 459 

No.lH 461 

No.  19 463 

No.  20 465 

No.21 467 

No.  22 469 

No.  23 471 

No.  24 473 

No.  25 475 

Jacket  No.  1 189 

No.  2 192 

No.  3 195 

No.   4 204 

No.  5 210 


J 
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Onn  specimens— Continned. 

.                               Jacket  No.    6 216 

;                                              No.    7 219 

No.    « 2*i8 

No.    9 240 

No.  10 249 

No.  11 252 

No.  12 258 

No.  13 261 

No.  14 264 

No.  15 267 

No.  16 270 

No.  17 27.3 

i                                                No.  18 279 

;                                               No.  19 285 

[                                              No.  20 288 

No.  21 291 

No.  22 303 

No.  23 306 

No.  24 309 

;                                                No.  25 312 

^                              Obturator  stem  No.    1 50.7 

I                                                             No.    5 508 

1^                                                               No.  10 509 

No.  15 510 

No.  20 511 

No.  25 512 

5                                SleeveNo.    1 495 

*'                                              No.    5 496 

No,  10 497 

■                                              No.  1.^ 498 

?                                              No.  16 499 

No.  20 501 

tt                                              No.21 502 

s                                             No.  25 603 

?                                Trnnnion  hoop  No.    1 317 

No.    2 323 

No.    3 329 

No.    4 332 

No.   5 335 

No.    6 338 

No.    7 341 

No.    8 347 

No.    9 350 

No.  10 353 

No.  11 356 

!                                                            No.  12 359 

[                                                            No.  13 362 

;                                                            No.  14 365 

[                                                             No.  15 368 

I                                                           No.  16 374 

f                                                            No.  17 380 

:                                                              No.  18 383 

I                                                            No.  19 392 

i                                                           No.  20 395 

f                                                             No.21 401 

I                                                           No.  22 407 

No.  23 410 

\                                                         No.  24 413 

I                                                            No.  25 419 

;                               Tube  No.    1 13 

I                                          No.    2 26 

'                                           No.    3 : 31 

No.    4 44 

!                                           No.    5 49 

I                                           No.    6 54 

i                                          No.    7 59 

'                                         No.    8 64 

;                                       No.   9 69 
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QuxL  Bpecimens — CoDtinued. 

Tube  No.  10 -.-.-  74 

No.  11 7^ 

No.  12 84 

No.  13 » 

No.  14 9^ 

No.  15 IW 

No.  16 114 

No.  17 127 

No.  18 1» 

No.  19 isr 

No.  20 142 

No.  21 147 

No.  22 162 

No.  23 IG^ 

No.  24 167 

No.  25 182 

T»biilatioD8 : 

Ba«e  rings ^ &22 

Breechblocks  , 521 

Jackets 516 

Obtarator  stems 523- 

Sleeves 522 

TruDnion  Loops ' 519 

Tubes 51^ 

5-inch  steel  B.  L.  rifle  No.  1 525 

Base  ring 54^            i 

Breechblock 547 

Jacket 53:^ 

Obtarator  stem 553- 

Sleeve 551 

Trunnion  hoop 543 

Tube 527 

Tabulation 554 

6-inch  steel  B.L.  rifle  No.  1 555 

Coupling  piu 597 

Trunnion  noop 5>7 

Tube 557 

Tube  after  retreatment 575 

Tabulation 59^ 

6-inch  steel  B.  L.  rifle.    Experimental  section: 

Hoop  Bx  after  unhooping 943 

Hoop  Ex 947 

Trunnion  hoop 953 

6-inoh  converted  rifles 601 

Tube  No.    7 603 

No.    8 621 

No.    9 627 

No.  12 62^              i 

No.  13 634 

No.  15 640 

No.  15,  experimental  section,  rejected  tube «. 937 

No.  16 653 

No.  18 667 

No.  19 691 

No.  23 709 

No.  26 711 

No.  27 725 

No.  3^ 741 

No.  35 75fr 

No.  36 762 

No.  37 772 

No.  38 784 

No.  39 790 

No.  40 800 

No.  41 806 

No.  42 822 

No.  43 82& 

No.  44 834 
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Gun  specimens — Contihaed. 

I                                  Tube  No.  45 850 

^                                            No.  46 856 

.                                              No.  47 871 

I                                              No.  48 877 

I                                              No.  49 900 

I                                             No.  50 910 

1                                     Tabulation 929 

'                            lO-inchB.  L.  rifle  No.  1 971 

Hoop  A4 10-43 

A. 10*25 

B, 1087 

B3 : 1033 

B4 1035 

B5 1037 

B« - 1039 

B7 1041 

Ci 1043 

C, 1047 

C3 1049 

C, 1051 

C« 1059 

C7 1065 

Ch 1071 

HoopD, 1077 

Jacket 993 

Trunnion  hoop 1015 

Tube;  Whitworth  Bteel ' 973 

Tabulation 1078 

10- inch  wire- wound  rifle : 

HoopRi 1093 

Sleeve 1089 

Tube,  Whitworth  steel 1083 

Bulging  tests 10S8 

Tension  tests  of  upset  specimens 1086 

12-inch  cast-iron  rifle,  hooped  and  tubed  wit h  steel 1007 

Hoop  An 1099 

Experimental  section 1103 

Cast-iron  body 1105 

Hoop  kxt  after  unhooping 1119 

Hoop  Bx,  after  unhooping 1123 

Tube  after  unhooping 1127 

Tabulation 1138 

12-inch  cast-iron  rifle,  lined  with  wire- wrapped  steel  tube 1141 

Oast-iron  body,  initial  tension  rings 1143 

12-inch  cast-iron  M.  L.  rifled  mortar 1163 

Hoop  Ax,  after  unhooping 1165 

Initial  tension  ring,  cast-iron 1258 

Private  tests 1761 

Bi voted  joints,  single  butt: 

Description 1263 

Details  of  joints,  ^-inch  steel  plate — 

^J-inch  iron  rivets,  f-inch  drilled  holes — 

If-inch  pitch,  200<^  temperature 1269 

l|-inch  pitch,  300"  temperature 1273 

2-inoh  pitch 1277 

2-inch  pitch,  350<^  temperature 1279 

D-inch  iron  rivets,  ^-inch  drilled  holes^ 

l}*inch  pitch 1281 

l|-inch  pitch,  250<5  temperature 1283 

2-inch  pitch 12% 

2-Inch  pitch,  300°  temperature 1287 

2i-inch  pitch 1291 

2i-ioch  pitch,  400°  temperature 1289 

2i-{nch  pitch 1293 

2i-inch  pitch,  500^  temperature 1295 

2f-inch  pitch 1299 

2|-inch  pitch,  350^  temperature , 1297 
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Riveted  Joiuts,  siagle  butt — Cont tuned. 

Details  of  joints,  i-inch  steel  plate— Continned. 
IJ-incli  iron  rivets  l-inch  drilled  holes— 

2-inch  pitch 303: 

2-inch  pitch,  250^  temperature 1301 

2i-inch  pitch 1305 

2i-inch  pitch,  300^  temperature 13C7 

2iinch  pitch 1311 

2i-inch  pitch,  200^  temperature 1309- 

2|-iDch  pitch 1315 

2|-inch  pitch,  strained  hot,  then  ruptured  cold 1313 

2i-inch  pitch 1319 

2i-inch  pitch,  strained  hot,  then  ruptured  cold 1317 

2f-inch  pitch 132L 

2i-iuch  pitch,  400°  temperature 132:i 

2f-inch  pitch WtiT 

2f-iuch  pitch,  500^  temperature 1325> 

li^inch  iron  rivets, l^-inch  drilled  holes — 

2Hueh  pitch 1331 

2i-inch  pitch,  300^  temperature 1329 

2i-inch  pitch 1335 

2Hoch  pitch,  3r)0o  temperature V^^i 

2|.inch  pitch 1339^ 

2|-inch  pitch,  about  700°  temperature i:«7 

24-inch  pitch 1341 

2i-inch  pitch, r>00O  temperature i...  l:*43 

2f-ingli  pitch 1345 

2^inch  pitch ! 13:>l 

2finch  pitch,  (>00<='  temperature 1349 

2|-inch  pitch 13r>5 

2|-inch  pitch,  500^  temperature 1353 

3-inch  pitch 1359' 

3-inch  pitch,  200  temperature 1337 

3|-inch  pitch 13(>L 

Details  of  joints  |-inch  steel  plate : 

U-ineh  iron  rivets,  J-lnch  drilled  holes — 

l|-inch  pitch 1JM55 

2-inch  pitch i:iG9 

2i-inch  pitch 1375 

2i.inch  pitch,  300O  temperature 1373^ 

2f-inch  pitch,  400^  temperature I'SIT" 

2i-inch  pitch,  000°  temperature 1379^ 

4^|-inch  iron  rivets,  1-inch  drilled  holes — 

2-inch  pitch ! 1 '8L 

2i-inch  pitch 1385 

2i-inch  pitch 1389 

2f  inch  pitch 1393 

2Hnch  pitch •. 1397 

2f-inch  pitch 1401 

1-i^-inch  iron  rivets,  l^-inch  drilled  holes — 

2i-inch  pitch 14U5 

2i-inch  pitch 1409 

2f-inch  pitch 1413 

2*  inch  pitch 1417 

2f-inch  pitch 1421 

2J-inch  pitch 14*J5 

2|.inch  pitch 1429 

3-inch  pitch 14:« 

3i-lnch  pitch 1437 

Details  of  joints,  f-inch  steel  plate: 

4J-inch  iron  rivets,  1-inch  drilled  holes — 

2-inch  pitch 1441 

2^inch  pitch 1445 

2iinch  pitch 1449 

2i-inch  pitch,  steel  rivets 144»l 

2|inch  pitch 1455 

2f-inch  pitch,  steel  rivets 1453. 
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Riveted  joints,  single  bntt — Continued. 

Details  of  joints,  1-inch  steel  plat^^^Continned. 
li^-inch  iron  rivets,  l^-inch  drilled  holes — 

2i-inch  pitch 1467 

2^inch  pitch 1461 

2|-inoh  pitch 1465 

2Hnch  pitch 1469 

2|inch  pitch 1473 

2^inch  pitch 1479 

2|-inch  pitch,  steel  rivets 1477 

2i-inch  pitcli,  steel  ];ivets 1481 

1  j^-inch  iron  rivets,  l^inch  drilled  holes — 

2i-inch  pitch 1485 

2|-inch  pitch 1489 

2i-inch  pitch 1493 

2Hnch  pitch 1497 

2i-inch  pitch 1501 

2t-iuch  pitch 1505 

3-inch  pitch 1509 

3i-inch  pitch 1513 

3i-inoh  pitch 1519 

:^-inch  pitch,  eteel  rivets - 1517 

3f-inch  pitch,  steel  rivets 1521 

Drawings  showing  location  of  test  strips  and  plates  in  original  sheets  ..  1560 
Tahulations: 

Compression   on   bearing  surface  of  rivets  and  excess  in  tensile 

strength  of  net  section  of  plate 1558 

Differences  between  efficiencies  and  ratios  of  net  to  gross  areas 1556 

Efficiencies  of  joints 1554 

Excess  in  strength  of  net  section  of  joint  over  test  strip 1557 

General 1526 

Shot  lines 1752 

Steel  boiler  plate 1743 

Steel  castings,  runners  of... 1753 

Temperature  series,  steel  bars 1633 

Compression  tests 1636 

Tension  tests 1644 

Tabulation 1653 

Whitworth  steel  cylinder  after  exposure  to  high  furnace  heat 1192 

Wire : 

Steel,  .15  inch  square,  tinned 1205 

Bioken  while  winding  cylinder 1239 

From  experimental  cast-iron  wire-wound  cylinder  after  soldering 

and  dismantling 1236 

Ingot  No.  1,  lot  No.  3 1207 

Twenty  selected  billets 1211 

Slightly  annealed  after  fifth  draught 1231 

After  treatment  by  heating  and  cooling 1239 

Kound  steel,  foreign 1242 

Tabulation 1240 

Wire- wound  cylinder,  cast-iron ,  experimental 1244 

Diameters : 

Bore  of  cylinder  at  different  temperatures 1245 

After  winding  and  soldering  and  dismantling 1245 

During  progress  of  winding 1247 

Exterior  diameters 1247 

Surface  diameters 1248 

Length  of  cylinder  before  and  after  winding 1251 

Specimens  from  cylinder  after  dismantling 1252 

Wrought-iron  bars,  retests : 

Modulus  of  elasticity  after  resting  and  annealing 1654 

H.  Ex.  31 112 
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